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TQ  TBE  KIQjErr  HOI^OUBABLE  TH^  .PBESJD.^NT.,QF 
THE  LOCAL  GOVERNMENT  BOARD.  ' , 

In  submitting  to  you^  for  presentation  to  Parliament^  my 
anniml  report  on  the  proceedings  of  your  Medical  Departnisnt 
for  the  yeai- 1893-94, 1  would  recall  the  fact  that  I  have  already 
laid  before  you  a  special  report  on  ''Cholera  in  England -ki 
1893/'*  That  report  embodied  a  history  of  the  cholera  oacur- 
rences  in  question,  and  aluo  a  statement  of  the  measures  adopted 
by  the  Medical  Department  to  control  the  disease.  Further 
'refeiBuce  to  cholera  in  relation  to  this  country  will,  therefore, 
l>e  cdncemed  only  with  such  general  measures  of^adau^uBtratic^ 
to  Became  necessary  owing  to  the  prevalence  of  that  disease  ip 
foreign  countriea  -  As  y*et  I  am  not  m  a  position  to  refeTi  iii 
-.more*'tibaa  brief  temxs,-to  the  prevalence  of  cholera  abroad  since 
'  the  epideinie  of  1892.  That  prevalence,  however,  involved,  a 
txmtinued  danger  to  this  country,  and  it  was  hence  decided 
early  in  1894  to  retain  for  a  second  year  the  services  o£  the 
'four,  temporaiy  Medical  Inspectors  who  had  been.  appoint^Hfl 
•at  the  beginning  of  1893. 
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1.— ADMINISTRATIVE  RELATIONS  OF  THE  ^  i 
MEDICAL  DEPARTMENT. 

1   . 

;  • 

1.  Vaccination  and  Public  Vaccination.       ... 

'  Hie  digeSt'of  Vacciniation  Officers'  returns,  which  I  submit'  In 

Appeiidix  A.,  No.  1,  includes  a  statement  with  regard  to  914,079 

infants   whose  births  were  registered  in  England  and  Wales 

during  the  year  1891.     It  is  the  twentieth  annual  return  made 

since  the  passing  of  the  Vaccination  Act,  1871,  and  it. shows 

that  the  per-centage  of  the  infants  in  question,  who  reniained 

finally   unaccounted   for  as  regards  vaccination,  was  13*4,  a 

larger  proportion  than  in  any  of  the  previous.yeyai^.    Ijx  the 

•I  Metropolis  the  corresponding  per-centage  w^  8  *  8  in  1872 ;  ai)d 

i  it  feU  to  5 '  7  :in  1881 ;  but  since  then  it  has  .steadily  increa^ 

1  untA^  it.  reached  ly)  less  than  16  *  4  for  189^*     In  the  province 

thj^  p^ri<^ntiEige,  ,4;^  regi^red  births  not  finally  accounted  for  in 

j.W.7?;was,4r5,  andwijih  trivial  oscillations  it  r^aij^ed.^*|hat 

£gii:i;ip  {px,,a^pfXQ  |.p,yeftr8,  but  since  then  ^the  per-centa^^  Jlias 

'^^lcwfi|3i^iantii4n  i^^  12*9.     Both  aft  the  MetpQpolis 

and  in  the  rest  of  EIngland  the  greatest  i^ci^ease  in  dei^lt,  i^4s^ 

the  vaccination  laws,  thus  indicated,  set  in  during  lS89.*    I 

>to  in  May  fyf  tlmt  year  that  the   Royal   Gommisson  was 
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mhihcai.  appointed  to  inquire  into  the  subject  of  vaccination,  and  since 
RiiHiHr.  that  (late  an  increasing  number  of  Boards  of  Guardians  have 
more  or  leas  completely  abstained  from  enforcing  compliance 
with  the  law  as  to  vaccination  "pending  the  issue  of  the 
report"  of  the  Commission.  That  report  still  remains  to  be 
issued. 

'""priur  "'  During  the  year  1893  inspection  of  public  vaccination  was 
Taooivatioii.  carried  out  by  Medical  Inspectors  in  326  Unions.  Tliis  inspection 
involved,  as  will  be  seen  from  Appendix  A.,  No.  2,  1,429  Vacci- 
nation Districts,  and  in  regard  of  992  of  these,  situated  in  291 
UuioiiH,  the  work  of  the  Public  Vaccinators  was  found  to  be 
such  as  to  call  for  special  recognition  by  way  of  award  under 
Hcoiion  5  of  the  Vaccination  Act,  1867. 
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The  Ivmph  issued  by  the  National  Vaccine  Establishment 
was  derivea  from  the  usual  sources.  The  humanised  lymph 
roceive<l  was  stored  on  1,040  ivory  points  and  in  7,830 
capillary  tubes.  Including  requests  from  India,  the  Colonies 
and  also  the  Diplomatic  and  other  Services,  4,322  applications 
were  received  during  1893  for  humanised  lymph  ;  and  in  answer 
to  these  1,020  charged  ivory  points  and  6,787  charged  capillary 
tubes  were  sent  out.  The  supply  of  lymph  furnished  from 
oalves  vaccinated  at  the  Animal  Vaccine  Station,  was  received 
on  18,981  large  ivory  points  and  in  76  capillary  tubes;  and 
in  answer  to  2,797  requests  for  calf-lymph  16,177  of  the 
diargeil  points  and  all  the  76  capillary  tubes  were  sent  out.  (See 
Appendix  A.,  Na  3.) 

The  proceedings  of  the  Animal  Vaccine  Station,  which  are 
summarised  in  Appendix  A.,  No.  4,  included  the  performance  of 
7,683  primary  vaccinations.  Of  the  persons  thus  vaccinated 
7»690  returned  for  inspection.  In  54  of  these,  vaccination 
proved  unsuccessful  at  the  first  trial,  but  in  no  case  was  a  third 
attempt  requisite  to  success. 

In  his  annual  reports  for  1887  and  1888  my  predecessor,  the  late 
Sir  Qeoi^  Buchanan,  drew  attention  to  what  is  called  **  insus- 
ceptibility ^  of  children  to  vaccination  ;  the  legal  interpretation 
of  tlie  statutory  term  "insusceptible"  being  that  vaccination 
has  three  times  been  unsuccessfully  performed.  In  the  former 
of  the  two  reports  reference  is  made  to  the  following  statement 
by  Dr.  Cory  : — "  Of  my  own  vaccinations  I  may  say  that  I 
have  in  my  time  performed  over  38,000  primary  vaccinations 
with  human  or  with  calf-lymph ;  and  that  it*  has  only  once 
"*  fallen  to  my  lot  to  fail  twice  at  an  attempt  at  vaccination.' ' 
Dr.  Cory  liid  not  in  the  instance  in  question  have  an  opportunity 
of  making  a  third  triaL 

Since  the  i^ue  of  tliat  report  44.673  additional  persons  have 
been  submitted  to  primary  A-acdnation  at  the  Lambs  Conduit 
Street  Station ;  43,591  of  them  having  returned  for  inspection.  In 
the  case  of  these  43.591  vaccinations  all  but  218  succeeded  at  the 
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first  attempt  In  one  case  only  did  £ailnre  resnit  on  a  second 
attempt^  and  in  no  case  was  there  a  third  failure  or  legal  insns- 
ceptilnUty.  It  thns  transpires  that,  in  the  hands  of  yacdnators 
connected  with  the  Board's  Yaodne  Department,  operating  at  one 
time  with  humanised  lymph,  and  at  another  with  calf-lymph, 
not  a  single  case  of  insusceptibility  has  been  found  amongst 
over  81,500  persons  submitting  to  the  operation  of  primary 
▼acdnaldoD.  Insusceptibility  must  needs  be  a  rare  phenomenon. 
But,  notwithstanding  this,  certificates  of  "  insusceptibility  "  are 
by  no  means  uncommon  in  certain  districts  of  England.  Thus^ 
of  98,871  children  on  whom  the  operation  of  primary  vaccina- 
tion was  performed  in  Metropolitan  Unions  during  1891>  no  less 
than  432  were  certified  to  be  **  insusceptible."  The  details  of 
the  proceedings  of  the  Animal  Vaccine  Station  in  this  respect 
since  1887-88  are  set  out  in  the  following  Table : — 


OflKlU^ 


Vaccination  fiuled. 

Year. 

Total  Primarj 
VaociiiatloiiB. 

Beturned  for 
Inspection. 

Once. 

Twice. 

Thrice. 

1888-89 

7,018 

6,962 

20 

0       j         0 

1889-90 

7,567 

6,937 

49 

0 

0 

1890-91 

7,920 

7,134 

39 

1 

0 

1891-99 

7,529 

7,448 

18 

0 

0 

1892-93 

7,616 

7,520 

38 

0 

0 

1893-94 

7,693 

7,590 

54 

0 

0 

Total 

44,673 

43,591 

218 

1 

0 

2.  Otheb  Admikistbattve  Business  of  the  Medical 

Depabtment. 

The  ordinary  work  of  the  Medical  Department  during  the 
year  1893-94,  was  necessarily  somewhat  modified  by  reason  of 
the  continued  prevalence  of  cholera  on  the  Continent  of  Europe, 
and  of  the  importation  of  that  disease  into  this  country  under 
circumstances  to  which  I  have  already  referred  in  detail  in  my 
spedai  report  on  Cholera  in  England  during  1893.  But  a  con- 
siderable number  of  local  inquiries  and  of  conferences  with 
representatives  of  sanitary  authorities  were  held  as  to  such 
matters  as  sites  for  isolationhospitals,  byelaws,  &c.,  and  in  addition 
to  these,  as  also  to  special  inspections  in  localities  where  cholera 
was  alleged  to  have  occurred,  42  sanitary  districts  were  visited 
and  reported  on  by  Medical  Inspectors.    Many  of  these  visits  ot 
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jc^  inspection  were  undertakeii  because  of  the  evidence  of  excessiye 
mortality  from  infectious  diseases,  afforded  by  the  quarterly 
returns  of  the  Registrar-Qeneral :  others  we  e  institoted?  by 
ref^n.of  stateiq^pts, ,  contained  ii^  r^KxrJbs  submitted  ior.ihe 
board  by  local  medical  officers  of  health ;  and  others  agidn 
were  deemed  necessary  owing  to  the  receipt  of  complaints  as  to 
local  administration.  In  three  of  the  latter  instances  the  repre- 
j  sentations  were  received  from  County  Councils',  and  in  -each 

mstanoe  a  medical  inspector  was  instructed  to  report  toitisbe 
Bcjard  as  to  the  circumstances  involved.  An  abstract  of  the  28 
reports  referred  to  will  be  found  in  Appendix  A.,  No.  6r  Some 
of^these  reports,  however,  call  for  more  detailed  notice,  and  they 
■^are:  cionsequently  r^roduced  ^n  extenso.  -The majority- of  theee 
are, concerned  with  the  distribution  of  disease  by  reason  of  tke 
contamination  of  public  water  supplies.  This  subject -is  one  of 
re-eminent  importance  to  England,  not  only  l)ecause,  on  the 
ntinent  of  Europe,  we  are  still  face  to  face  with  cholera,  a 
disease  which  owes  its  widest  and  most  fatal  distribution  in  this 
and  other  temperate  climates  to  the  agency  of  i^ter  con- 
taminated by  human  excreta ;  but  because  even  when  the 
contaminating  agent  is  insigniiicant  in  amount,  and  the  point 
of  contamination  strictly  looilised,  yet  the  resulting  mischief  is 
often  as  wide  in  its  distribution  as  is  the  area  of  tlie  particular 
water  supply.  In  continuation,  therefore,  of  the  remarks  which 
I  had  the  honour  of  submitting  on  the  subject  of  enteric  fever 
and  water  supplies  in  my  last  annual  repcxt,  I  would  now 
draw  more  particular  attention  to  some  further  reports  having 
a  similar  bearing. 

^■'ISSJSIS*      The  borough  of  Worthing,  situated  on  our  southern  coast. 

was,  dunng  1893,  the  seat  of  an  epidemic  of  enteric  fever^ 
which  IB,  in  many  respects,  without  parallel  in  the  sanitary 
history  of  this  country.  The  epidemic  involved  "  Worthing " 
proper,  and  West  Worthing,  which  together  constitute  the 
borough  ;  and  in  addition  the  villages  of  Broadwater  and  West 
Tarring,  which  abut  on  the  northern  boundary  of  the  borough. 
The  great  burden  of  the  epidemic  fell  on  "  Worthing,"  where, 
on.  a  population  of  some  15,300,  there  occurred  no  less  than 
1,257  attacks  of  enteric  fever  in  the  seven  months.  May — 
November,  1893.  Including  attacks  during  tha  eamepeji^iod  in 
the  other  localities  named,  me  total,  reached  1,411.  ^,  . 

Investigation  of  the  epidemic  was  rendered  unusually  difficult 
by  t^ason  of  the  complexity  of  the  conditioas  involved. .  :Ij\ot 
oidy  did  the  incidence  of  {he  fever  .on  the  several  locali^^ 
implicated  differ  both  in  amount  and  as  to  time  of  occurrei^ce, 
but  differences  and  also  correspondences  between  these  locfUitS^ 
'  in  such  matters  as  water  supply,  sewerage  and  drainage,  proy^ 
so  intricate  as  to  render  inquiry  into  their  influence,  if  aay;.9P 
the  occurrence  of  the  fever,  no  light  labour.  When,  bowevljr, 
this  labour  had  been  undertaken,  and  its  results  formiila|^e|^, 
indication  was  obtained  as  to  coincidence  between  the  behavigi^ 
of  the  fever  in  one  or  other  area,  and  the  existence  therein  of 
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sQiDi|d  particalar  condition  or  conditiona.      And  in   this  wi^t    o^NnSbd 
eqianation,.was  forthcpming.as  to  the  means  wheiseby^  at  ona.     **^^<' 
time  in  ''  Worthing/'  and  Broadwater,  and  At  another  time  in 
West    Wortbingjrand  .West    Tarring,    the    fever  :had    beea^ 
d^aseminated. 

.  iDr.  Theodore  Thomson,  whose  reporb  on  the  subject  will  bef- 
found  in  Appendix  A.,  No.  ff;  recalls  thefisust  that  the  previdns' 
t^ptcny  of  Wortlnng,  and  the  adjacent  lobalities,  in  the  matter  of', 
entenc   fever^  was-  distinctly  fiEivoursble.     Entire    years  had 
pasqed  by  without  a  deaili.  from. tiiat  disease,  and  on  but  reaer' 
oteasidns  had  the  b(»ougfa -^death-rate  from  enterie  •fever  BVen 
reached  that  for  England*  and  Wales  asa'whole.  *  '<  Worthho^*^  ^ 
had  alsb  been-practicaUy  fcee  from  the  disease  during  the  eany 
par^  of.lS93;  but/foUotnng  on  a  first  case  in  the  latter  part*  of 
Apn],  a  sfaarf)  outburst  of  the  disease  took  place  in  the  first' 
tluroe  .weeks  of  May,'  and  by  May  28th  no  less  thaa  268  attaeki 
laid  occurred.     Then  [  came  a::marked '  abatement,  biit  thiS'  vmti  j 
in^.tnm,  J  folio  wed  by.  a  further,  and  rapid- increoae  beginning> 
about  the  middle  i  of  >Juhe^  and  culminating  ii^a&  outbnxBt:ofi' 
altogether  exceptional  magnitude  in  thf  early  pari:.of .,  Jul]n[" 
Indeed,  in- the  aix^weeks,  June  ^Mth-^Aogust  ^h,.no  less  than 
726  ir^iattacks  took  place;in  ihe/^  Worthing*"  division  of  the 
bQl*otigh.    This,  ociaufrftnce  was  then  once  more  followed  by;aA- 
abatement  wbich^  with  ocoasianal  -exacerbations,  continued  hntiC 
the  (epidemic  ceased  as. the  month  <o£  Deceinber  ifas  ceachedl; 
Bt  point  of  time,. .the  incidence  of  the  disease  on  the  Village  al:* 
Bnkkdwater,  resembled  that  on  *'  WortJiing ; "  but  it  waa .  -otherw ! 
wise  with   the  West  Worthing  division  of 'the   borough,  and 
with  the  village. of  West  Tarring,  in. which  places  the  ^idemic 
onfy  manifested  itself  after  the  date  at  which  the  height  of  the 
epidemic  in  "  Worthing  "  had  been  reached.     During  the  earlier' 
6{Hderoic  period,  in  May,  the  public  water  service  of  Worthing 
had  locally  come  under  suspicion,  and  this  suspicion  was^coiK*' 
fismed  when  It  came  t6  be  ascertuned  as  r^ards  both  "  Worth-* 
ing  "  and  Broadwater,  to  both  of  which  the  ''  Worthing  "  water 
is  laid  on.(l)  that  whilst  thare  was  heavy  incidence  6£  the 
disease  on  those  of  their  inhabitants  who  were  supplied  with 
this  water,  there  was  all  but  immunity  for  those  persons  i|i  the' 
samis'  areas  who  habitually  drank  water  from  kcal  wells;  and 
(2)  that  the  West  Worthing  division  of  the  borough  and  West' 
Tarring  village,  which  at  this  time  were  free  from  tilia  ^idAnic^ 
had  altogether    different    .water    supplies.    The    "Worthing" 
public  water*supply  which,  aA- qame  to  be  shown,  caused  the 
"Worthing"  and  BroadwatOT  epidemic,  is  derived  from  fbxe^' 
Ohalk  wells  connected  together  by  headings  tunnelled  in  ihe' 
same  foimation;  tbe.  wells  and  works,  having  in  later  years 
gradually  come  to  be.surtbunded  by:an  inhabited  part  of  th^ 
town.-    With  tbe'lncredsing  populieitioii  in  Woffidng,*  it  became' 
necessary  on  several  occasions  to  ai^mBnt  the  wator- supply;  and 
f^rthia purpose,  A  large  heading  was  early  in  1893. driven  from 


^ 


leBi^^^ 


tb«  bottom  of  one  of"  the  wi-lls,  this  work  being  coiutDflii 
on  JlAivh  IStli.  As  the  works  progressed,  it  was  found  imprac- 
tukUe  sltogether  to  exclude  from  the  public  service  some  vl'  the 
yntfir  entering  the  new  heading  through  Bmiill  fissures  in  the 
Chalk  ;  and  in  the  afternoon  of  April  14th,  when  ti  large  fissure 
was  struck,  t'ltre  was  a  sudden  nnd  great  in-rush  of  water, 
whieh  could  not  be  controlled,  and  which  fiom  that  date  formed 
no  small  part  of  the  total  water-supply.  In  the  fortnightending- 
Apiil  28lh,  immediately  following  the  in-niah  of  thift  water,  there 
were  no  more  than  nine  attacks  of  ent«nc  fever  in  "  Worthing  "  ; 
but  in  the  following  fortnight,  there  were  no  le^s  than  153,  and 
simultaneously  the  outbreak  manifested  itself  aUo  in  the  village 
of  Broadwater.  Detailed  investigation  went  to  show  that  the  aoil, 
which  to  a  depth  of  some  20  feet  overlies  the  Chalk  in  ihe  neigb- 
bourtioodoF  the  "Worthing"  wells,  was  liable  to  sU3taine<i  poUn- 
tioD  by  reason  of  leaky  sewers  ;  that  access  of  any  water  lying  in 
that  soil  to  the  public  service  must  necessarily  have  involved  risk 
of  specific  pollution  of  that  service ;  and  that  the  lisHure  which 
was  etruck  on  April  14th  was  actually  in  communication  with 
the  superficial  soil  in  question.  Herein,  indeed,  is  to  be  found 
the  explanation  of  the  first  phase  of  this  epidemic ;  the  precise 
source  of  the  specific  matter  reaching  the  water  remained,  how- 
ever, beyond  actual  proof.  Chemistry  had  all  along  failed  to 
detect  in  the  water  any  definite  impurity,  and  it  was  ouly  in 
the  later  stage  of  the  epidemic  that  the  results  of  baeterioscopic 
examinations  went  to  furnish  conclusive  evidence,  not  only  of 
its  being  fouled  by  fsecal  matter,  but  of  its  contamination  by 
the  specific  material  of  enteric  fever. 

The  fact  that  close  upon  300  cases  of  enteric  fever  in  "  Worth- 
ing," occurred  in  the  earlier  perioil  of  the  epidemic,  April  29th— 
June  9th,  may  well,  in  view  of  tlie  relation  to  the  public  water 
service  of  Ivaky  sewers,  which  during  this  period  must  have  been 
conveying  typhoid  dejecta,  serve  as  an  explanation  of  the  great 
recrudescence  which  constituted  the  second  jihase  of  tliis  serioaa 
epidemic  which  set  in  towards  the  end  of  June;  but  it  does  not 
account  for  the  occurrence  in  West  Worthing,  and  in  the  village 
of  West  Taning,  of  an  outbreak  which,  commencing  as  late  as  the 
fortnight  ending  July  7th,  reached  its  maximum  about  one  month 
after  the  culmination  of  the  "  Worthing  "  epidemic,  and  which, 
in  the  two  places  together,  led  by  mid-October  to  the  occurrence 
of  109  attacks.  Enteric  fever  in  these  places  could  only  in 
small  part  be  assignable  to  use  of  ■'  Worthing"  water;  for  not 
only  hitve  both  localities  altogether  different  water  supplies, 
namely,  from  the  West  Worthing  water-works  and  from  local 
wells,  lint  the  proportion  of  their  inhabitants  who  by  reason  of 
businesi  occupations,  Sec,  would  have  had  opportunity  to  use  the 
"Worthing"  water,  was  but  small.  Besides  which,  during  the 
period  April  15th-June  23rd,  in  which  "Worthing"  water 
was  conveying  the  infection  of  enteric  fever  to  its  consumer^ 
only  a  solitary  case  of  that  disease  had   occurred  amongst  the 
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2,186  people  who  formed  the  joint  population  of  West  Worth-      ^^^^ 
mg  and  West  Tarring.     It  was  also  shown  that  the  distribution       ripi    "^ 
of  the  outbreak  in  these  two  places,  bore  no  relation  to  the         " 
general  distribution  of  the  mains  of  the  West  Worthing  water ; 
on  the  contrary,  it  was  limited  in  both  localities  to  the  lowest 
point  on  either  slope  of  a  ridge  common  to  the  two  districts. 
And,  after  studying  all  the  dreumstances  under  which  this  latter 
outbreak  took  place.  Dr.  Theodore  Thomson  regards  the  evidence 
as  pointing,  not    as  was  the  case  in  "Worthing"  proper  to 
pollution  of  the  water  at  its  source,  but  to  local  infection  of  the 
water  in  certain  of  the  mains. 

Another  outbreak  of  enteric  fever  which  came  under  investiga-  '^J^^,,^ 
tion  is  that  which  occurred  daring  the  winter  of  1892-93  in  the  lA-annr. 
mining  village  of  Chester-le-Street,  and  which  was  investigated 
and  reported  on  by  Dr.  Maclean  Wilson,  one  of  the  Board's  tem- 
porary medical  inspectors  (see  Appendix  A.,  No.  7).  Between 
October  1892  and  the  middle  of  the  following  March  there 
occurred  58  cases  and  4  deaths  in  43  households.  The  total 
population  of  the  village  was  4,864  at  the  date  of  the  last  censua 
The  principal  incidence  of  the  disease  was  upon  two  periods ;  17 
cases  were  notified  between  November  14th  and  January  24th, 
and  38  more  between  February  10th  and  March  19th,  and  the 
precise  cause  of  the  outbreak  was  somewhat  obscured  by  the 
very  general  prevalence  of  faulty  sanitary  circumstances.  There 
was  overcrowding;  sanitary  g^ortcomings,  some  described  as 
"  glaring,"  attached  to  a  number  of  the  invaded  houses ;  cow- 
sheds were  found  to  be  badly  ventilated  and  unsuitable  for  their 
purpose ;  and  the  village  as  a  whole  is  described  as  having  many 
of  the  sanitary  defects  of  the  old  country  hamlet  combined  with 
those  of  the  modern  pit  village.  But,  whether  disposal  of 
sewage  and  excreta,  house  accommodation,  or  milk  supply  be 
considered,  none  of  these  could  be  found  to  account  for  the 
distribution  of  the  fever.  Indeed,  some  of  the  earlier  attacks  in 
households  occurred  under  sanitary  circumstances  which  left  but 
little  to  be  desired.  But  when  the  supply  of  water  came  to  be 
considered  the  matter  was  otherwise.  Of  some  1,100  houses  in 
the  village  about  60  per  cent,  are  supplied  by  the  Chester-le- 
Street  Water  Company,  the  remainder  deriving  their  supply  from 
the  Ck>nsett  Company.  With  two  exceptions,  both  included  in  a 
ffroup  of  early  attacks  which  could  be  etiolo^caUy  separated 
from  the  general  outbreak,  eveiy  household  attacked  was  found 
to  be  using  the  water  of  the  Chester-Ie-Street  Company ;  and 
this  although  the  homes  of  the  sufferers  were  not  grouped  in  any 
particular  part  of  the  village,  but  were  scattered  over  nearly 
every  part  of  it.  The  water  in  question  is  taken  direct  from  the 
Stanley  Burn,  and  is  thence  conveyed  to  a  filter  bed  before  its 
distribution  to  the  village.  On  examining  the  bum  above  the 
intake  it  was  found  to  receive  the  sewage,  either  in  its  crude 
state  or  after  certain  processes  of  irrigation,  from  scattered 
villages  of  from  20  to  150  houses ;  and  it  was  estimated  by  the 


MMitttii'      19)^1  health  officer  ih&i  litc  --twiz--    ■'  ^    t<:<: -Ikij -r.  .£  o,50(r 
^alSmSt*      pe^iiB  foHnd  its  war  *itLrr    l-rt-ii^y    :■:   :Zit.n-ilT  i'-v:-    t^ 
—  Stanley  Bum  and  its  tril-utariis  tltPTr  -.Le  lir^'sx   S  ilr  0.is-J*-r- 

le-.Street  Company.  Ttree  n-ili*  tK-vr  lii*  iiiiir  ■w^*  &  gK-np 
o^jCottfl^e^.  ilrainiiig  Jirecily  'j-'.:-  a  -nr'-'iTy  ■<  r:^-*-  SiEiiitv 
Born,  where  4  cases  cf  tnttiic  f^Tei  :<xj:mri  :z.  '\T.-.'''ii  ISM, 
Ift'pther  attacks  folk'wing  in  Ja^-iiATT  ii:i  T^\e-^bry  laS. 
V(jih  reeanl  tt'  the  price»i-i  :i  £'ir»-J:L  •.:  wlvA  i-.Ir  waier  i* 
subjected  it  is  worth  itccnlin;;  ibt.-;  iLt  saiii  ii  -^e^  fx  t£e 
filter-lieil  »».«  derived  fi\;.iE  the  la::.k^  :i  tLc  EiTrT  Wr*x  tJiise 
,    .  by,  and  that  the  Wear  aU've  ih:=  i-:  Li,*.   r:<>i:iT—  tl:r  "  -iiiiiraawd 

-iV-;—'  ■  ■  sewage  of  a  large  pnjnlatk^-'" 
inuic  Pbvs»  Amongst  Other  ■."■ccniTencier  rf  vLicric  frv-T  ■wr.ic-.  -w^^tv  Isi^irfti 
wPiciHixn  in^  by  the  Medical  Deiarunt-B*  r^rti^ tirr  ^r:iz  ^uriar  ^i-rt^itr*- 
mJltos.  Upn.wei*  certain  grt'iijis  ^>f  aTta;ts  w^ifi -a--:?  iiTrs-'jiiei  \j 
Dr.  Bmee  Law  in  vijla^rt  ratia:^3  <::  t\t  bsck?  c-f  :£e  Kvtr 
Bye  in  the  Yale  of  Pick«rin^  fis:  i::  li-;-  :L:i5t-v'::ji:iz  t.:wTi 
of  Walton  00  the  Derw«nL.  ^Apjifniis  A  Nc  >... 
'The-  village!  is  qni«ti<.<ii  wrov  tfc.-*^  .^f  N^iST^'is^.:^^  aiul 
fteeK  in  the  Sirtty  Ho?i^dr  rural  iinrict  ii^r=*h^-  ""Jth 
Boitem-ick  and  Bratrlj  in  tie  ?I&^T':'&  iut&I  ii;^^  Aficx  a 
period  of  almOEt  complete  alree^oi  :'  enteric  ferrT.  SI  attacks 
of  thie  disease  occnmcid  in  thr~-^  ii-iij  rlT-f^^  i^rr^j  tie  ilj&e 
months  iiovember  1  ^P^-Janntry  1  f  .>o.  at.-  £  ;!irt^l :-  ,~i^  iat-a 
th£  causes  of  the  fever  Tha-lt  i-.  cl^*r  i^m  ih;  d:*^*  focJd  -i-nly 
be  attributed  to  tie  o**.  fcT  orizirn^  jTsq>:»i*,  ^f  -wai^r  -^ijipfd 
at  each  place  from  the  Kver  Eye  Noi  :r_y»-fij  ieirjc'irnw  of 
enttfric  fever ca the  ^CK* liial.;i*:;ip  .f  tl.is* fi -.11  xiv-. rsi ;r  rill^giee- 
60  time>  as  preai  af  or.  tliT  re:i-a;a:n^  IT.iXV  V  1>^:  0  p-:-:j.]e 
ooiuf'ri^^d  in  the  tw-:  mr*!  ii?n?*:i  tv-nKra*!.  V>nt  w::yiin  i>i*  f;JCT 
TiUa^^  themselves  evay  bi-Tii^htJd  inwifni  hy  t^e  f svr,r  resorKii 
to  thU  river  water  f:*  d ;-::;; eriic  juir-:'**^  wi:sivi>  ^lacn^  • 
conffiiieiKKe  o^ntl-iT  ci  il'-vir  i::;  aNiiAcis  "-*iiLj  wsi-rr  fn«i  wells 
not  a  sicgls  c^*  frf  '■Lierlc  frver  i>x':irrt-3  E«w**r.  ;w  rise 
ftem  fcea^a  in  it*  C^velszi  H:^*  sri  iis  sjtrcisi:!,  10  th« 
viUagesF  in  (^^liS'.'.'.a  tie  Bye  :s  lar^ly  T<:I-jteo.  "His*  «mb*  tiv^ 
miles  atovc  iNuntin^-;t  s-S-s^  :*.  rw>~:vr?  Thi-  cru^e  *ew^*  of 
the  tc-wn  of  Helmsley,  V-^tw^rt::  H^li -s^^y  £-;  ^unnington 
"UMOi  manure,"  including  nigh:  »:*!  fr:m  L«?t->  i*  *jTe*d  xtp-^o 
field::  Icrdericg  on  cr  ■ir&:Ligg  t.;ivar-ii  tic  Hver ;  ar.i  f^use  of 
the  N-.::.Ling;c«  viHa^r-i  :heE:=*!v-:-i  a.vi  t:  its  pilicu^n  ty  the 
deposit  f£  similar  f,'.iL  en  their  £e!i3s  all:: 21 -it '.i.  sji-^  ^jarJeas. 
on  either  side  of  the  stream  aVve  the  i«;:ni  *:  which  tl^y  {jz»m' 
their  drir.kir.g  wa*er.  It  wa?  haT  JTy  i;ec«&arjv  v,i.ier  sncfa 
ciiciinijaance*.  to  iB-rjuire  as  i?  opfortjtftjfr*  ::r  ih*  ^f^aSe 
coataminati: n  of  tie  river  w,i:tr  ly  the.  ^;Utrial  <:f  enterio 
fever,  but  a?  a  matter  cf  fact  evfieuce  o^  this  j-:MEt  was  in  no 
way  lacking. 

lucicenially  it   tracspired  d;rir^  the.  course  of  ttU  inquin- 
thot   the  town  of  2faltou  had  an  aTtt^iher  exceptional  hlsiorr 
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in  90  fi^'M  enteric  ferer.  and  diarrhnea  iniatd  fcrtitaie  oon-  Cn^^ 
Oetiied.  '  Sitiiftied  on  the  Denreni,  foar  mfles  be](yw  th^Htohflnence  Ktro«^. 
6f 'tii^'  Rye  with  that  river,  Molton  wto  fonnd  to  derive  ite  watefe* 
sujrply:  f rdni.  the  Isdy-'well  siinld'to;  a  depth  tyf  14  feet  in  &e 
mM^VQol ite. rock,  and  ocenpyingsoxne.low-ljrixigliknd  close  to 
the  river  bonk.  I^ta  tiiis  well  river  wa,ter  gainecTapQesB  as  soon 
as  the  Derwent^rose  above  a  givep  point;^the  araonnt  of  river 
witter  reiEtchin^  the  well  vanning  froip  mere  leah^iges  through 
hQles  aiid  crevices  in  the  banks,  to  comply  subiM/sion  of  the 
Lady-w^ll  by  the  swollen  stream.  Graqtiiilly  it  h^  come  to  be 
noted  ^tfaat  the  outbreaks  of  fever  and  of  diarrhoea  followed  on 
seasoDs  of  flood  in  th^  Derwent,  a  river  which  was  referred  to 
Ipdilly  ip  1890  as  containing  ''  the  sewage  of  a^l  the  towns  an<| 
"  \illjpg^  .situated  xiear  the  Rye  and  its  nuQierotis  tributaries." 
Up  to  9^'e.cKite''of  Dr.  Low's  inspecticii.  in  1898  but  little  had 
l>^'*4one  1^6  s^kfure  th^e  Salton  water  supply^againi^  pgllutioTi. 

'  *Iw 'another  rq;)ort''Dr.'BrcR;r  Low' deab  at  tonsiderable  length*  ^I'SSarSm 
with"  qtestions' of  watei'sopply  hi  relation  to  snterie  fever  in  viha«i8. 
some  sanitary  areas  abutting  on  the  RrverTneni;  and  notably 
ia  ti&rtain  viHages  where  a  number' of  the  inhabitaais  habitually 
reaK>rt  td  the  river  fcHr  theii"  drinking^  water.  (Sfse  Appendix  A., 
No.  9.)  Almost  fr6m  its  source  ill  Biddolph  Moor,  on  the 
noiHhem  'borders  bf  Staffoxd^iire,  the  Trent  becomes  polluted 
with  sewage,  and  t)efof6  reuiihing  the  towit  <yf  GainsborougE« 
immediately  below  which  the  villages  bH  ^juestion  are  situated, 
ii^  red^ves  directly,  or  by  means  of  ite  iribulsries,  either  the 
crtidfe  sewage -ofy  or  tht  efBuent^-from  -sewage  £uins  Serving,  aa 
enormobs  {x^piilataon.     The  nearest'  towns  above  the  villages  ia 

auestion  ai-e  Newark  aiid  Gainsbdrodgh,  and  these  alobe  add  to 
ixe  pollution  Of  the  river  the  sewage  of  a  combined  populatioa 
of  tome  30,000;  Gcmtaminatioii  of  thtf  river  is  fiirther  brought 
about' by  reason  of  th^  habitual 'ite,  cm  agriteltiural  land  drahiiDg 
towirds  the  Trent;  of  the  town  manure  and  nSgbt  soil  from  some 
of  the  largest  and  most  populous  beroughs  d  South  Torksfaire  and 
the  North  Midlands.  Haviqg  facts  such  as  these  in  view,  it  had 
fot  aotke'  time  been  matter  of  local  medical  belief  that  the  use  of 
tUeiT-rent  water  for  dondestic  pijurposes  was  associated  with  the 
occiirrcfttce  of  enteric  fever.  Bui  representations  made  by  the 
BoaiVl  tof  the  local  authorities  on  the  pcmit  were  met  by  rejoin- 
ders such  as  are  commonly  formulated  by  parochial  committees; 
r^oinders  which  went  generally  to  deny  the  existence  of  any 
such  n&  as  that  implied,  and  in  one  jgastapce,  did  not  hesitate 
definitely  to  assert  that  "  the  Trent  water  is  wholesoma"  It  was 
under  these  ci^t^umstances'thai  l)r.  Ix)w  s  inquiry  was  instituted, 
and  evidence  was  at  onoia  fofthobmiiLg  to  abow»  not  only  that  the 
riyeir  water  was  greatly  pollnted,  out  that  some  of  its  more 
obvious  pbllutioiis  were  of  an  liltogether  revolting  character ; 
other  facts  elicited  went  far  to  prove  the  specific  pollution  of 
the 'Trent  by  the  bowel  discharges  of  enteric  fever  patients  from 


NeTrark  and  Oainslwrough,  as  well  es  from  other  places.     And  I 
when  comparison  waa  made,  aa  regards  enteric  fever,  betwe«af 
sets  of    villages  in  the  Gainsborough  mral  district"   grouped  I 
according  to  their   water   supply,  it   was    found   that   of  192  I 
attacks   of   that   disease   which  could  be  heard  of  as   having  | 
taken  place  in  the  district  in  the  previous  four  and  a  half  years,  I 
no  fewer  than   167,  or  86   9  per  cent.,  had  occurred  among  &  J 
population  under  6,000  living  in  villages,  the  main  water  supply 
uf  which  was  drawn  from  the  River  Trent,  or  from  canals  similarly 
polluted  and  communicating  with  the  river;  whereas  only  25 
cs8es,  or  13  per  cent,  of  the  whole,  had  occurred  in  an  aggregate 
population  of  over  13,000  in  41  villages  using  water  from  local 
pum|}  welli.     An  bearing  upon  the    quality  of   the    pollutions 
liable  to  reach   the  Trent  within  the  range   of   the   river-sids- 
villogee  more  specially  in  question,  it  may  be  mentioned  thatr 
in  the  third  quarter  of  1893  some  50  or  more  cases  of  diarrhceft^ 
occorred  in  Owston  Ferrj',  sis  of  the  attacks  terminating  fatally 
with  choleraic  symptoms     Owston  Ferry  fortunately  liea  lower 
d»wn  the  Ti-ent  than  most  of  the  villages  in  which  then  i 
resort  to  the  river  water. 

In  connexion  with  this  inquiry.  Dr.  Bmce  Low  elicit«d 
cei-tain  facts  as  to  the  existence  of  enteric  fever  in  Newark,- 
wliicb  are  of  interest,  as  indicating  how  large  an  amount  ot 
specifically  diseased  material  renches  the  Trent  above  the 
^'illnges  in  the  Gainsborough  district.  That  fever  was  found  to 
have  been  for  some  time  past  epidemic  in  Newark  dunii|f 
the  autumn  months  :  and.  apart  from  water  supply,  no  sufficie 
cause  for  this  could  be  found.  Nearly  lialf  the  population  of  t 
borough  derived  their  water  frqm  local  pump-wells  which  were^ 
almost  witlioiit  exception,  linble  to  pollution,  and  the  remainin 
half  used  the  public  service,  which  was  drawn  from  wells  t 
situated  and  constructed  as  practically  to  supply  Trent  water. 
Of  297  cases  of  enteric  fever  which  were  known  to  have  t  * 
place  in  Newark  during  the  three  and  a  half  years  preceding 
Dr.  Low's  visit.  78  ■  5  per  cent  occurred  amongst  those  who 
habitaally  consumed  the  nver  water,  whereas  only  21*5  p^ 
cent,  took  place  amongst  persons  resorting  to  the  polluted  local' 
wells.  Newark  has  sinee  provided  itself  with  a  constant  supply 
of  wholesome  water  from  the  New  Bed  Sandstune.  But  tba 
riverside  villsges  below  Gainsborough  still  resort  to  the  1 
for  their  water. 

In  my  report  on  Cholera  in  England  during  1893,  I  pointed 
oat  that  of  the  64  localities  in  which  cholera  appeared  in  thifl 
country,  the  disease  was  limited  in  42,  or  in  nearly  66  per  eenb 
of  the  whole,  to  one  single  attack;  and  this  was  the  < 
although,  as  regards  the  majority  of  the  attacks,  the  dia 
must  be  looked  npon  as  having  been  true  cholera  of  the  A» 
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type,  whether  it  be  judged  by  its  dinical  symptoms^  by  the  cm^^ 
outoome  of  bacteriological  research,  or  by  the  heavy  rate  of  Bmmx. 
mortality  which  it  occasioned.  Such  a  result,  altogether  unique  in 
the  history  of  cholera,  was,  I  believe,  largely  due  to  the  improved 
sanitary  circumstances  of  England.  But  it  is  certain  that  if,  in 
the  cases  of  public  water-services  I  have  been  considering,  the 
roecific  material  which  found  access  to  the  waters  had  been 
that  of  cholera,  instead  of  enteric  fever,  our  cholera  history 
for  1893  would  have  been  the  record  of  even  greater  disaster 
brought  about,  in  most  of  the  cases,  by  deliberate  neglect.  Even 
as  the  matter  stands,  such  instances  of  neglect  remain  a  matter 
of  reproach  to  our  local  sanitary  administration. 

Amongst  a  number  of  inquiries  instituted  m  connexion  with  ?S?SS^ 
the  prevalence  of  diphtheria,  one  was  of  more  than  ordinary  ^^t^  nS 
interest.  I  refer  to  Dr.  Wheaton's  report  on  an  outbreak  of  Twcrt. 
that  disease  in  the  Hinckley  urban  and  rural  districta  {See 
Appendix  A.,  No.  10.)  The  town  of  Hinckley  lies  on  a  soil 
which  is  cold  and  retentive  of  moisture,  and  it  is  so  situated,  at 
a  considerable  elevation  sloping  towards  the  River  Anker,  as  to 
be  exposed  not  only  to  bleak  winds,  but  also  to  fogs  and  mists. 
No  single  diphtheria  death  had  been  r^^tered  amongst  its 
population  of  some  9,700  during  1892,  and  during  the  first 
eight  months  of  1 893  only  one  death,  namely  one  in  February, 
had  been  ascribed  to  that  cause.  But  it  was  otherwise  as  autumn 
advanced ;  and  on  his  arrival  at  Hinckley,  towards  the  close  of 
November  1893,  Dr.  Wheaton  found  that  in  the  11  weeks  ante- 
cedent to  that  date  28  deaths  had  occurred  from  diphtheria,  and 
that,  so  far  as  could  be  judged  in  a  town  where  notification  of  in- 
fectious disease  was  not  in  operation,  between  200  and  300  attacks 
of  the  disease  had  taken  place.  As  a  result  of  his  investiga- 
tion into  the  causes  of  this  outbreak.  Dr.  Wheaton  arrived  at  the 
conclusion  that  the  water  supply,  the  milk  service,  and  the  general 
sanitary  circumstances  could  not  be  held  to  have  had  concern  with 
it.  In  also  eliminating  the  influence  of  sewers  and  drains,  both  as 
regards  the  origin  and  spread  of  the  disease,  he  points  out  that 
the  cases  were  scattered  more  or  less  over  the  whole  town ;  that 
there  was  no  special  prevalence  of  the  malady  where  house- 
drains  communicated  with  defective  sewers ;  and  that  houses  in 
the  vicinity  of  sewer  ventilators  were  not  especially  invaded. 
Indeed,  he  found  that  "  in  the  majority  of  the  houses  in  which 
"  diphtheria  had  appeared,  the  drains  were  in  good  condition." 
With  r^rard,  however,  to  the  midden-privies,  he  inclines  to  the 
view  that,  by  reason  of  their  foul  effluvia  and  the  impregnation 
of  the  soil  around  them,  these  structures  had  an  influence  on  the 
fatality  of  the  diphtheria,  and  in  conferring  susceptibility  to 
its  infection.  There  was,  however,  no  question  that  scho<d 
attendance  had  conduced  to  the  outbreak.  The  disease  was 
apparently  confined  to  the  households  of  the  working  classes  whose 
children  attended  the  public  elementary  schools ;  89  per  cent,  of 
the  known  attacks  were  in  children  under  14  years  of  age  ;  and  in 
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^ype,  whether  it  1>e  judged  by  its  clinical  aymptoma,  hj-  the  om^K 
ootconie  of  bacteriological  research,  or  by  the  heavy  rate  of  tow- 
mortality  which  it  occasioned.  Snch  a  resnlt,  altogether  un  iqne  in 
the  history  of  eholrra,  was,  I  believe,  largely  due  to  the  improved 
Military  circumstances  of  England.  But  it  w  certain  that  if.  in 
the  caaes  of  public  water-servicefl  I  have  been  oonudering,  the 
specific  material  which  found  access  to  the  waters  had  been 
that  of  choleni.  instead  of  enteric  fever,  our  cholera  history 
for  1893  would  have  been  the  record  of  even  greater  diBaster 
brought  about,  in  most  of  the  cases,  by  delil^erate  neglect.  Even 
as  the  matter  stands,  such  instances  of  neglect  remain  a  matter 
of  reproach  to  our  local  sanitary  administration. 

Amongst  a  numt>er  of  inquiries  institutefl  in  connexion  with  ■mm^u:^ 
the  prevalence  of  diplitheiift,  one  was  of  more  than  ordiniry     j,""  nS 
interest.     I  refer  to  Dr.  Wheaton's  report  on  an   outbreak  of        mt™. 
that  disease  in  the  Hinckley  urban  and  rural  districts.     {See 
Appendix  A,,  No.  10.)     The  town  of  Hinckley  lies  on  a  soil 
which  is  cold  and  retentive  of  moisture,  and  it  is  so  situated,  at 
a  considerable  elevation  sloping  towards  the  River  Anker,  as  to 
be  exposed  not  only  t<>  bleak  winds,  buL  also  to  fogs  and  mists. 
No   single   diphtheria  death  had   been  registered  amoogat  its 
population  of  soioe  9,700  during   1892,  and  during  the   first 
^ght  months  of  1  'i^.l  only  one  death,  namely  one  in  February, 
hful  been  ascribed  to  i^hat  cause.     But  it  was  otherwise  as  autumn 
advanced ;  and  on  his  arrival  at  Hinckley,  towards  tlie  close  of 
November  1893,  Dr.  Wheaton  found  that  in  the  11  weeks  ante- 
cedent to  that  d'lte  iS  deaths  had  occnrred  from  diphtheria,  and 
that,  BO  far  as  could  be  judged  in  a  town  where  notification  of  in- 
fections disease  w.is  not  in  operation,  between  200  and  300  attacks 
of  the  disease  had  taken  place.    As  a  result  of  his  investica- 
tion  into  the  cauus  of  this  onthreak.  Dr.  Wheaton  arrived  at  the 
delusion  that  the  watersnpply,  the  milk  service,  and  the  uvneral 
nitaiy  circnnutaric^  cnold  not  be  held  to  have  hnd  contvm  with 
In  also  eliminating  the  infiaence  of  Mwera  and  drains,  both  as 
's  the  origin  and  tfnad  of  the  diseue,  he  points  out  that 
B  were  licattered  nore  or  less  over  the  whole  town :  that 
as  no  "peciaJ  pn«»leDce  of   the  m^ady  where  honse- 
k  Gommuntcnt'-')  Trith  di-fective  seweii ;  and  that  houses  in 
ooHy  u(  iy;wi:r   venlilaUitH  wen  not  especially  invaded. 
a,  be  (oond  that  ■■  in  l\.e  mijority  of  tbe  honsM  la  which 
thdMria  had  appeared,  th-  ^nbm  wtn in gmf  cnoaih«n. 
^mfHwim,  if  hitihm  tr-  ;^ 
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I  por  eeoAi  oi  tiift  invaded  bouneLolUH  the  &m 
Was  a  chilli  attending' one  ur  other  of  these sehoola,Jbi 
of  a  system  of  uottfication  uf  infeotious  iiifi«a«es,  (^ild 
to  attend  at  school  when  &  member  of  thfor  inmily 
fiwm  diphtheria.  Ou  recovery  they  came  back  to  acliool 
just  as  they  ha^l  worn  tUem  durii^  their  illness  ;  all  atUsmpt  «t 
isolation  ceatied  on  the  diEajfpearauce  of  the  more  obvious  synp- 
toms;  and  no  measures  were  adopted  for  the  disinfection  of  the 
hoiw«8  where  t}ie  disease  had  occurred.  The  result  of  all  tbut 
oefflect  was  tJiat  th«re  were  abundant  opportuntkiea  for  the.omn^ 
TQUuication  of  the  infection  at  school,  and  had  it  not  beeA'foi 
the  oaiv  and  vij^lanee  of  individual  teachers  the  diSiisioD  oC-tbB 
disease  would  j)robably  have  been  on  a  wider  acale. .  m-  ■■ 

The  origin  of  this  outbreak  remains  involved  id  mnA  tAt-i 
scurity.  The  epidemic  commenced  in  September,  after  th* 
re-opening  of  the  schools,  and  there  had  been  a  large  fair  ht  the 
town  at  the  end  of  liuguSt,  which  might  ensily  hrt\-e  fodtftaMd 
the  i  n  trod  net  it)  n  of'isotfcted  attacks  of  specific  throat- disease.  It  is 
also  worthy  of  notfe  bhHt  there  had  been  a  somewhat  wide  OOt*^ 
break  of  measles  in  Hinckley  in  the  latter  half  of  1S92;  the 
ptevalence  being  vety  futal  and  very  largely  associated  with  th^t 
which  was  locally  descniited  as  "septic  exudation  on  the  flrtiCea 
"  and  throat,"  As  the  year'  closed,  scarlet  fever  set  in  as  an 
epidOTisic ;  hot  tht'  outbreak,  which  'continued  into  the  spring  of 
1893.18  stated  tO'have  been  mrM  and  withont  notable  throat 
complications.  Cases  of  scarlet  fever  were  moi^  or  leM  maib- 
iained  up  to  mid-August,  some  of  the  later  deaths  being  nssociatM^ 
with  severe  and  niaiignant  so  re -thro  at ;  and  in  tiie  autiiinn, 
when  the  diphtheria  set  In,  certain  deathn  came  to  be  ascribe*? 
to  "  scJirUt  fever  and  diphtheria."  When  Dr.  Wheaton  visited 
the  various  elementary  schoold  in  Hinckley  he  found  in  all  the' 
Bcboolfl  a  number  of  children  aufferihg  from  sore-tlirout  or  nisaf 
catarrh.  The  sore-thrf»at  involved  such  syni])tonis  as  swelling 
of  the  soft' palate,  tonsils,  and  fauces  generally  ;  witli  bright  red 
Injected  patches,  studded  witli  enlarged  piojecting  mucoius 
l<)lHclefl,'and  eshibitrng  not  nnfrequontly  a  wliitc  flhii  or  pelHcfe 
whwh  wa*  devoid  of  the  characters  of  tlie  membrane  of  diph- 
theria. 16  tnnny  cases  there  was  ftlso  a  puffy  swelling  of  the 
ttnimet  of  the  neck,  "The'sn  affections  were  also  found  to  he  rife 
among  the  cldldreii  bf  the'  town  generally,  and  in  groups  of 
children' anionj^t  whom  there  was  no  BUSi)icion  of  diphtheria,' 
What  the  precipe  relation  of  these  "  sore-throats"  was  to  the  aiUe- 
cedent  measles  and  scarlet  fever  on  the  one  hand,  and  to  the 
snbaetjuent  and  concurrent  diphtheiia  on  the  other  hand,  Dr. 
Wheaton  was  unable  to  decide.  But  he  poinis  out  tliat  t^e 
t»dK  of'thniat  ailnwnt  described  were  not  followed  by  paralyses, 
and  that,  "eontmry  to  what  appeai-ed  to  be  the  cnse  wiih  respect 
"  to  tho=pt*viiIert(i»  of  diphtbefia,"  these  affections  of  throat  mjI 
Daren  were  £**peei(illy  prevalent  in  houses  the  condition  and'fi^ 
toundings  oPwhlefcvwere  mairkedly  unwholesome,     If,  as  I  ia*^ 
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e*MriM5^  *l^«t  fec^^eooe^  of  diphtJbepia  aiiK)^^ 
emldrea  exposed  to^'sooh'  imported  eontagium  m  not  dUSeijdt^49 
ftigjUisL,:  :,§ttt,.Qi9i  *b€i:i«tiker  baud,  it:is  iinpc^r^aiijt,,^;©  |«eii|e9(b«r 
^t  ^  :tIu;)Qat-aitme9ts,  the  olinical  JDdications  o£^  wfak^  'h%^ 
§^^A64  liii^teid  to  |a^:Opnge§tio]i  of  tbe  fauces  wi^;^  .edLa^gfn 
|[b§q|)  q^,  the  ^^iiiallp  ap^.YPilQw  pa|(^ie8  m  the  tpaaiUar  foUiel^ 
§<^y«.<jUphthLeriA  badilU\avo.of^^  been  obtained  in^^yie  yell^jSf^ 
9xac^pn.f ;  ..  :       .....  .    '         .      .^.  .  ,,  ;./, 

^^  Dr.  Wheatq^  also  di^ptlfll^s  eertiun  pfevalenoei^  o^idipbtb^ii^ 
\fi  m^^  E^QC^ey  nii^  di^rict  during  1893;rfuad  aarrc^f^^a 
|^mbeF'j.Q|.;.theee  .jthe . -eircuTnBt4mee8 ■: elicited  corr^p<^ided  ■■:iii 
evety  eei$ent|al  particidar  ;fy;ith  those  recorded  in  conn^on  wj^ 
^e  tpwi^.  ((^tDreak.  :Thjis»  ^U  Stpny-Stantpa,  22  aUack3^  o{ 
<jUphtt|Qijya^  ,^rii|i.  14i  deathfi^^pocurred.^  There  was  a  special;  in- 
(IHidcKic0o0xi  '8eh{H>}<^childi!^Q,  £^  on  houses  wii^ut  any,ob^Q^¥|B 
sanitaiy  def^t/  and'  the|^  .was>  wid^pread  tbrottfc^  wad  . nasi^ 
sickness  which  was  in  no  way  confided  to  hoos^olds  where  caads 
pi  diphtheria  ))ad  occurred*  At  Stoke  Golding,  where  a  limited 
bnt  rve^y  fatal  occurrence  of  diphtheria  took .  place^  there  was 
also  evidence  of  sore-tbroat  and  nasal  discharge  amongst  the 
school  children,  but  iu  this  ease  the  school  i^ias  f oiund  to  be 
defective  in  foiat  of  ventilation  and  etherwi^il .  .Oiily  ispj^d 
oe^es  of  diphth^ia  eouM  be  heard  of  at  Ea^l  Shiltpn^  ^BatwelJ^ai^d 
^urbdge,  all  .three  very  populous  villages ;  and  A9:  QQPC  of  those 
viUliges  ooidd  instances  of  any  allied  throat  affecl^ion  of  tlie  EQii 
j:efeinr€d%to  be  fouiMl,an|y(;^8t.the  sciiooLch^^  ;..^,  .,  ti 

During  the  summer  of  1893  and  the  munmer  and  autumn  of  oumSEjtt' 
the  following  year,  outbreaks  of  a  peculilu:  form'  of  e|)id^tilic    as  bpidbioc 
bkiu  disieade  occurred  in  several  of  the  Metropolitan  Workh<:)iuse  *"'  dmbabb. 
Iiffiiltnaries,  notably  those  of  Bethnal  Oreen/City  of  London  at 
Bow,  St  Leobord'li' Shcfreditob;*Sfe  Marylebone,  and  St.  Geovgei 
i!n-the-East.     These    Ottbr^ks  >hav%    been    investiefHted    wd 
fepbited  oh  by  Dr.  CopemaAi.  • ''  (fifes  Appendix  A,,  No.  11;)     TWs 
'{^^}(nilar  form  of  skin'  disease  '#afi  fi^t  recognised  in  England 
in  1891,  during  which  year  oases  had  been  observed  in  tbi 
%ttltl^  Pf 'the  Paiddm^on  and  St.  Marj^lebcme  Infirmaries  ;/^and 
th^bccurrence  hlis  been  fUlly  described  by  Dr:  Ti  D.Savi^^ftMh 
Medical 'Superintendetot  of  the  Paddingtonlnfinnary.t    Previotti 
^tbileakB  of  apparently' the  same  "disease  have^  howeverji%eaa 
ireedrded  in  ^her  countries.  •    ^:j)cf 

The  difi(ieasef  b^tes  some'  likeness  both  to  pityriasis  rtArireatA 
iigy  acute  general  eczema,  though .  for  various  rea^ons^  it  qtgEmot 

y  I  t%  ■  ■  .  t  *        *  •  •    •  >  *  ■ 

.  *  See,  e.g.,  Aqote  follicular  diphtheria  of  the  tohsils.  Deutsche  Me^ilial-Zjeittuig, 
>N<y^ettiber Sftid, ISW.   -  .   c  >  ..u 

Y«J!aaan;«pideiiiic  Skii  Diwtfe^bT^lflwPM  I^^iSayiltM.PXond.^ ,  J^.  fii^l^f©, 
Gower  Street,  London,  W.C .    1892. 


well  be  claased  under  either  of  those  terms.  Provisionally, 
in  the  abBence  of  exact  knowledge  as  to  its  etiology  and  pathology, 
the  tend  "Epidemic  Skin  Diae&se"  would  appear  to  be  the 
most  convenient  one  under  which  to  describe  the  affection.  The 
various  symptomu  observed  during  the  progress  of  this  malady, 
the  presence  or  abewnce  of  certain  of  wmch  give  rise  to  more 
or  lesB  distinct  types  of  the  disease,  such  as  the  "  moist "  amd 
the  "dry"  forms,  have  been  described  by  Dr.  8avill  in 
accounts  which  he  has  published  concerning  the  epidi 
obeerved  by  him  in  1891.  His  description  may  for  the  I 
part  be  taken  as  applicable  to  the  cases  observed  during 
outbreaks  reported  on  by  Dr.  Copemau,  with  tht  exception  i 
in  many  instances  a  distinct  rise  of  body  teinperattire,  ofl 
synchronous  with  appearance  of  the  rash,  has  been  noted 
the  more  recent  prevalences.  Temperature  charts  illustrative 
this  point  are  appended  to  Dr.  Oopeman'a  report.  In  tl 
instances  more  particularly  in  which  a  number  of  persons 
continuously  under  medical  obiervatiou  antecedent  to  attack  bi 
the  disease,  a  pr^^dromal  stage  waa  noticed  during  which  there 
WOB  general  loss  of  appetite,  accompanied  by  malaise  and  sensa- 
tion of  uausE-tt.  togelher  with  actual  vomiting  in  some  cases. 
This  was  v,-itnesseil,  for  instance,  in  the  sick  wai-ds  of  the 
inBrmary  at  Bethnal  Green  during  the  third  week  of  April  1893, 
although  it  was  not  noticeable  in  the  workhouse  proper,  nor  in 
the  "iufii-m)"  wards  of  that  building.  About  a  fortnight  later  a 
number  of  the  infirmary  patieuts  in  question  presented  symptoms 
of  the  epidemic  skin  disease.  There  appears,  however,  reason 
for  believing  that  the  dbiease,  whether  "moist"  or  "dry,"  does 
not  always  exhibit  precisely  the  same  orderof  symptoms.  Even 
the  rash  on  the  skin  is  not  an  absolutely  essential  concomitant 
of  the  general  constitutional  disturbance  by  which  the  malady  is 
characterised. 

The  duration  of  the  disease  has  been  very  variable,  and 
relapses  ot  intervals  of  a  few  days  or  weeks  have  been  frequent. 
During  convalescence  loss  of  epidermal  structures  has  been 
ComniOD,  the  hair  of  the  scalp  having  been  completely  lost  in 
some  Kiuen,  and  the  skin,  especially  that  of  the  liande  and  feet, 
having  been  shed  in  large  patches.  Complete  "casts "of  the 
foot  or  hand  have  occasionally  been  obtained.  The  fatality  rate 
in  tho^e  cases  in  which  death  may  be  regarded  as  having  been 
directly  dopondent  on  the  epidemic  malady  has  ranged  from 
about  6  to  12  per  cent,  of  the  attacks.  The  fatal  attacks  have 
mostly  occurred  amongst  the  aged,  and  they  have  commonly 
l»eon  due  to  exhaustion ;  hut  in  a  small  proportion  of  cases 
death  has  Imcn  preceiled  by  nlbuininuria  and  urajmic  coma. 

Willi  i-eference  to  the  etiology  of  this  disease  the  fact* 
noted  during  the  tirst  outbreak  which  came  under  Dr,  Cope- 
man's  observation,  that,  namely,  whicli  occuired  at  Bethnal 
Green,    were,   broadly,   as   follows: — The  disease   was   mainly 


1 


confined  to  elderly  persons  of  both  sexes ;  such  persons  being  o^^^^ 
for  the  most  piurt  inmates  of  the  infirmary  <m  account  of 
chronic  ill-health.  The  sanitary  circumstances  of  the  institu- 
tions affected  could  not  be  regarded  as  having  had  to  do  with 
the  causation  of  the  disease ;  but  there  are  grounds  for  believing 
that  the  distribution  of  the  malady  and  its  severity  were,  in 
some  cases,  increased  by  the  obviously  defective  conditions  of 
cleanliness,  ventilation,  and  nursing,  to  which  some  of  the  sick 
were  subjected.  Amongst  the  class  of  inmates  affected,  only 
those  were  attacked  who  happened  at  the  time  to  be  on  a 
dietary  which  included  a  certain  daily  amount  of  milk;  the 
amount  ranging  from  half  a  pint  to  as  much  as  three  pints 
in  exceptional  instances.  Patients  in  the  "mfirm"  wards  of 
the  workhouse  proper  altogether  escaped  infection ;  and  this, 
although  they  occupied  buildings  which  closely  adjoined  and 
were  aerially  one  with  the  infirmary  wards.  Indeed,  they 
appeared  to  be,  with  the  one  exception  of  not  having  milk  as 
part  of  their  diet,  in  all  respects  similarly  circumstanced  to  the 
inmates  of  the  infirmary. 

In  the  more  recent  outbreak  at  the  infirmary  of  St.  Oeorge-in- 
the-East,  the  first  cases  of  tlie  disease  known  to  have  occurred 
came  under  observation  about  a  week  subsequent  to  a  change  in 
the  milk  service  of  the  institution.  So  also,  on  the  expiration 
of  about  an  equal  period  of  time  from  the  date  of  the  substitution 
of  preserved  milk  for  the  contract  supply,  a  distinct  diminution 
in  the  number  of  fresh  attacks  at  once  set  in.  That  a  marked 
rise  and  subsequent  fsdl  in  the  number  of  peisons  attacked  should 
have  corresponded,  as  it  is  shown  to  have  done,  with  the  com- 
mencing use  and  withdrawal  repectively  of  a  particular  milk 
service  can  hardly  be  explained  except  on  the  theory  that  some 
condition  of  the  milk  service  had  causal  relationship  with 
the  disease.  The  exact  nature  of  this  condition  remains,  thus 
far,  undetermined ;  but  it  would  seem  to  be  for  the  most  part 
a  concomitant  of  a  distinctly  inferior  quality  of  the  contract 
milk.  In  this  connexion  it  is  of  interest  also  to  observe  that 
in  each  of  the  outbreaks  investigated  by  Dr.  Copeman,  and  in 
which  there  appeared  reason  for  suspecting  such  causal  relation- 
ship, the  contract  for  the  milk  supply  was  in  the  hands  of  the 
same  contractor.* 

On  the  other  band,  in  certain  other  institutions,  amongst  which 
the  St.  Marylebone  Infirmary  may  be  specially  mentioned^  there 
was  found  no  reason  for  suspecting  implication  of  the  milk 
supply.  In  these  institutions  iJie  disease  has  commonly  been  of 
a  decidedly  mild  character.  Moreover,  the  cases  which  arose  did 
not  occur  in  the  form  of  a  definite  outbreak,  the  attacks  being 
scattered  over  considerable  periods  of  time.     Many  of  the  cases, 


*  Whilst  this  report  u  patting  through  the  press,  I  learn  that  the  same  disease 
has  occorred  amongst  the  inmates  of  another  workhouse  estahlishment,  and  that  the 
occurrence  has  coincided  in  point  of  time  with  a  change  in  the  milk  senrice:  the  new 
SQpplj  having  been  proTided  bj  the  same  contractor  as  the  one  aboTC  referred  to. 
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y  the  earlier  ones,  were  also  received  into  tb««<^  infiruiaci^ 
froiik  oittKuIb, «s,  for  iostattce,  from  woikhfiuace,  .from  SaliratioB 
Aumy  Shatters,  ami.  from  pri\Tite  ilweUlngs ;  t)ie' latter, being 
Corthe  most.- part  of  the  poorest  dass.  Probably  soBie.ot.  Uie 
eaxniii  (jueBtion  were  due  to  personal  infection,  tliediscaue^wtder 
ooQsideration  being  appai-eatly  of  a  more  .9it  Ivse  infectiow 
nature. 

Tho  pa.tho)ogy  of  this  opideniio  skin  .disease  haBJ.bMB 
Htadiod  for  the  Board  both  by  Dr  Copouiau  and.  more  foUy, 
by  Dr.  Amlr^vus.  Auioiig»b  other  thin^,  eenrch  has  hoen  made 
with  a  view  of  ascertaining  whether  the  Daiia.'ition  of  the  tlMMite 
might  reaMoiiubly  be  attributed  to  some  ijpoaitic  orgauiam, ,  but 
thus  ie*  the  search  lia^  boea  without  snccasB.  ,  An  <^c^ai^u 
believed  to  be  thus  related  bo  the  disease  jhas  indeed  \)eeo 
described  by  previoiw  obaervera,  but  Drs.  (Joperaau  ,Md 
Andrewes  agree  in  regardiog  tha  orgajiism  >  in  (jnestion,  Aod 
which  hOB  been  found  in  the  exudation  andskin  HaWs  obtainMi 
ftom  cases  of  this,  disease,  as  identical  >\dth  &  «Uiphyto(xxMa]fS 
which  can  be  obtained  from  thesuperficialiayersof  buaJthy^AluA. 
Thia;"e5ride(iiic'  skm  diHeaae  "  evidently caila  for  fui;ther..:st,u<Iy, 
KB  opportunity' may  arise. 

In  continuation  of  the  practice  commenced  in  uij  last  aUnUiill 
report,  I  have  set  out  in  tabular  form  for  each  quarter  of  1893  a 
statement  of  the  number  of  notified  ca-ses  of  small-pos,  scarlet- 
f^yer,  diplitheria,  and   fever,  as  also  of  tbe  number  of  deaths 

;r^isterea  during  the  same  periods  fi-om  these  several  difi&a»e& 
The  tabulation  appUes  to  81  districts,  for  which  the  data 
necessary  for  comparison  of  the  rates  of  attack  and  of  death 

,were  available. 

,■  By  the  aid  of  the  Registrar-General,  I  am  now,  for  the  first 
time,  further  able  to  supply  material  for  the  same  compi^-isa^ 
week  by  week,  as  well  as  quarterly  and  for  the  whole  year.  In 
the  case  of  the  42  sanitary  areas,  including  the  port  of  London, 
which  are  comprised  within  the  administrative  county  of  I^iujo^ 

,In  the  case  of  these  metropolitan  returns,  the  various  continti«d 
fevers  are  dealt  with  separately  ;  and  correction  has  been  inuSfe, 

.jCor  London  as  a.  whole  as  regards  those  instances  In  which  tK^«^< 
has  been  dual  notification  of  the  same  attack.  These  severd 
returns  will  be  found  ip  Appendix  A,  No.  12  and  l2  (s). 
'  For  some  years  past  the   Board  have  from  time  to  time  had 

-brought  under  their  notice,  in  the  reports  of  medical  officecs  «l 

^  hefttth  and  otherwise,  the  fact  that,  at  int«rvftfe,  the  water  suppUa 

'  of  some  of  our  large  towns  have  been  dJBwdving  lead  and  pa^- 
idn^ng  lead  poisoning  on  a  soinewhat    wide   scale  amongst 

'*Bter  consumers.  The  occurrencos  in  question  wore  undexstoai 
to  be  praeticaily  limited  bo  towns  and  districts  receiving  soft 
HK>orland  water.  During  the  year  1885  the  Sheffield  water 
come  suddenly  to  possess  the  power  of  vigorously  dissolving  ma 
lead  of  the  delivery  pipes,  wiUi  the  result  that  the  water  Sjjj^ 


found  to  be  producing  plumbism  amongst  a  large  number  of  the  mbdicai, 
inhabitants  of  that  town  This  Sheffield  occnrrence  was  metde  %^^' 
the  subject  of  a   report  by  Dr.   Sinclair   White,   then  Medical  — 

Officer  of  Health  to  the  borough.  In  this  repoji  attention  Was 
drawn  to  the  different  behaviour  of  a  water  in  respect  of  its 
ability  to  dissolve  lead  according  as  it  came  from  one  or  other 
gathering  ground,  or  as  it  represented  the  aggregate  of  water 
Irom  different  sources.  And,  not  only  was  this  diversity  manifest 
in  waters  owning  different  local  origios^  but  Viuiability  was  also 
observed  with  alterations  of  temperature  and  other  physical 
conditions.  All  Sheffield  water-samples  that  dissolved  lead  were 
found  to  afford  acid  reaction ;  and  Dr.  Sinclair  White  spent  much 
time  and  labour  in  the  attempt  to  ascertain  the  source  of  free 
acid  in  these  waters.  Put  no  definite  determination  was  then  made 
as  to  any  single  chemical  condition  the  presence  or  absence  of 
which  stood  in  direct  co-relation  with  the  variations  in  the  lead 
dissolving  power  of  a  water. 

In  his  report  on  the  pixxieedings  of  the  Medical  Department 
for  1887,*  Sir  George  Buchanan  submitted  a  paper  by  Mr. 
W.  H.  Power  in  which  the  latter,  after  study  of  the  subject 
generally,  and  of  the  facts  recorded  respecting  the  Sheffield 
experience  set  out  the  considerations  to  be  borne  in  mind  in 
mailing  further  investigation  of  the  conditions  under  which 
moorland  waters  at  times  acquire  this  power  of  dissolving  lead. 
In  concluding  this  paper  Mr.  Power,  after  summarising  the 
observations  arising  out  of  the  inquiries  made  at  Sheffield,  wrote 
as  follows : — "  Phenomena  such  as  these  if  observed  in  the 
**  biological  laboratory  in  relation  with  the  life  processes  of  one 
"  or  another  microphyte  would  not  be  difficult  of  comprehension. 
''  The  suggestion  of  them,  therefore,  in  this  connexion  will  have 
*•  raised  su^^picion  whether  the  inscrutable  behaviour  of  soft 
"  moorland  waters  in  regard  of  the  plumbo-solvent  ability  may 
**  not  be  related  to  the  agency,  direct  or  indirect,  of  low  forms  of 
*'  organic  life  So  that  the  question  would  seem  to  be  arising 
**  whether  chemistry,  which  by  itself  has  failed  to  afford  satis- 
"  factory  explanation  of  the  plumbo-solvency  of  moorland  water, 
*'  may  not  get  advantage  by  association  of  biology  in  the 
"  problem." 

Following  on  this,  certain  laboratory  studies  were  made  under 
the  supervision  of  the  Medical  Department,  of  acid  waters  ob- 
tained from  Sheffield,  which  were  possessed  of  the  power  of 
dissolving  lead,  and  of  the  organised  forms  contained  in  them  ;  but 
it  soon  became  manifest  that  no  laboratory  studies  could  supersede 
investigation  of  the  circumstances  of  the  origin  of  these  waters 
and  of  the  conditions  under  which  they  acquired  their  power  of 
taking  up  lead.  In  1890,  the  sanction  of  the  Board  was  obtained 
to  an  inquiry  into  this  subject  by  the  Medical  Department,  such 


*  Sopplement  bj  the  Medical  Officer  to  the  17th  Annaal  Report  of  the  Local 
GoTemment  Board.    [C— 5526.-I.]  1889. 
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TorUisr*.  w^br  frooi  A&rart  partH  of  wiue&  were  Ear 


partH  41  wiue 
bj-we«k  a»  I 


eaduBcd  la  tfce  githeriae  gmtO' 
br  frooi  ^ffii  irt 

■  ifawifl.  Mid  taetiaiofcuieU  l—tiinj ;  the  ramilte  bring  iveovAiC 

r A«2  with  amevmat  ■Mfaorolopeal  aad  other  gowfitwi— .  mA 

*  Wail«red  witfa  the  sIkE^  of  the  ane  vmber  week  liy  weA  to 

Ulu  iMd  into  MliitMB.     maithelBUcr<ml7en«elwinml«ao- 

dttMQ  bM  ^icen  fosDd  (oeimlly  pwalld.  wbik  nooe  of  Ae  otlMf 

eoDdftioiM  oUerred  have  been  at  all  pusIIeL    Thi»   is  tttf 

MHMmt  of  ao'litjr  of  the  inter.     AimI  a  mmilar  ewnspootfeaet 

y  Va«  ftxiivl  to  txui,  when  the  expCTienae  of  Bommci'n-was  aftpUad- 

I  in  oth«rr  gktl-<;niig  groaniio      E^r  attboogh  the  aatMiiii  of  lead 

ttken  up  \fy  (me  wattf  aaoompared  witbanotbcr  wasawt  alwajK 

[li>DD4)' t/>  b^  in  direct  proportion  to  the  relatir.*  aciditiw  of  ^i* 

two,  Jfet  fw  a  tJATticalar  water,  variations  in  its  le&fl  (liaMlvii^ 

jfrnfi'-Tiy  w-tt-  iil«ny»  amoeiatM  witli  conwpondihg  variatione'ta 

;1  "      ■     '   ■-  iCfrid. 

f  i>lDiiiliO-80lv-6ncy  of  a  tiKKiriati']  water   tlMP 
(  :■■  inpo»uiT  proHctns  of  th?  p«»rticular   acddi^ 

C-.         :    [.  and  iiccor.iingly  cxpCTiin^jita  were  nmUirtakBrf 

to  •k'NTUtiiii'  tlx;  tistiin-  of  th'iB  a>Hdit>-  am)  iti?  source.  Having 
Mcert«in«d  that  a  inoor^nnd  wnt'.-r  haJn  n'Tt  in  tt»«?!f  any  povv 
trf  d«velopiDg  or  incrc-ipiint;  in  acidity,  it  reruntneil  to  bo  dil^ 
_Mvvnxl  wtteri!  in  ilm  in'x'irliin't  hiRtorr  the  n-alor  uv()uiped-4H 
tacid  pnjpet ticH.  It  wan  tuvm  aHourtniiied  that  it  wn-^  fruni  thepeit 
^iWt  Ihi^  Wiit4>r  di'rivc'l  tliii«  ([nality,  and  the  qao8ti<in  next  mcM 
whftliur  tli'^  widity  "f  tln>  water  was  diie  to  merely  chmdMl 
and  pliyHii'al  ru-Action  of  tin;  wnter  nnd  the  |>eat,  or  to  MllM 
orgiiiiic  life  in  t!io  peat  itself.  The  ansi^-er  is  ind  cated  in'AI' 
expcritnenlB  no  far  reported  on.  They  show  that  while  ueiU|tf 
iii/torlnnd  water  nor  u  sterile  decoction  of  \>^i  can  of  iiteV 
dtvcJop  iwidity,  tlw  addition  to  either  of  a  intnimat  atnounMl 
lM'.i»t  |i('ttt  Aoil  will  cHiisp  bacterial  growth  in  it,  with  inereaaSif 
devi'Iopnicjit  of  ncid  rw-actioti  nnd  ability  todi«'iol*ple«d,  AM 
Piiiy  hnvii  fiiithi'r  indicated  two  species  of  micrpbo*  which  mJcmtt 
inioiiu  lh^'  many  kinds  of  niiiTo-organisms  found  in  tho  Hatupl^irf 
boat  vxftiiiin<Hl,'hiive  the  pow<?r  ofprothicin^'  acidity  when  adM 
to  a  sterile  di<ci>ctii>n  of  peat.  '     il^ 

Al  thlH  HtAge,  then,  Mr.  Power's -foKcast  of  1887  would  MHB 
ifi  l»  borne  out  as  the  result  of  the  labours  of  the  experts 
hav9  hoen  engaged  in  this  inquiry.  -  The  mye^i^tjcip  1£I 


m 


ever,  1^  JiomeanKcompleted,  and  it  is  boing  contianed  tlironftliont     S^^ 
the  enrrent  year.    ■  .  wi '  sjaym. 

IL—CSOLBfiA  PREVAIENQES.. .     , 

In  coDtinuatioD  of  tite  accoont  published  in  my  last  Andual      bbcbdds- 
Report  of  the  epidemic  of  cbolefa  m  Enrope  during  1892,  I     cSS"S*°i» 
Wbuld  ^raw  attention  to  a  paper  contained  in  Appendix  A.,  No.  lA,    ^"I'lSfJJ '" 
in  which  Dr.  Bany  has  recorded  the  history  of  a  recrudescence 
of  that  disease  in  Germany  during  tlie  winter  of  1892-93.     This 
recrudescence    involved    three    outbreaks.      The    lirst   was   in 
Hamburg,  where  the  disease  recurred  in  December  1892,  and 
ctintinued  into  the  early  part  of  the  following  year.    The  proireas 
of  this  outbrefilc,  which  led  to  64  'attacks  and  17  deaths,  is  SDOwti 
to  have  bcftn  lui^Iy  concerned  with  opportunities  for  pe'raotitil 
infection,  but  there   were  group]  of  aitdcks  in  wbicli  the  don- 
sumption  of  water,  which  had  been  contaminated  by  cholera 
diechaipges,  must  be  regarded  as  having  served  to  convey  the  '■•U" 

disease.  The  second  outbreak  took  place  in  Altona.  The  "^ 
public  water-supply  of  this  town  was  described  in  my  last 
report ;  it  is  derived  from  the  Elbf  At  a  point  below  t^iat  at 
which  tins  river  receivt;s  the,sfiv{^^  of  Hamburg;,  and.it.  i^ 
delivered  to  the  population  oAecji  process  of  iiltratipp  tbvQugli 
saod;  4-  process  which  had|iom)£rly  been  deemed  so  far  to 
remove  fr^m  it  the  micro-organisms,  benign  or  p^thogi^^c, 
i4bicti[it  coBtains  as  te  make  the  water  a  i^ljole^me  oi^e  /or 
dQVie^^o  purposes.  This  winter  prevalence  ap  Altona  cominenCfi|i^ 
i^ut  the  time  when  the,  Hamburg, putbresk  Just  nferredi^ 
was  at  its  height,  and  not  only  so,  but  it.vraa.fqund  that. it.  haj^ 
coipc^ded  with  the  ascertained  presence  f^.cholera  baQtlli^.the 
£)be  itwlf,  as  well  ns  in  the  water  pqmped  up  fro^  the_river,to 
the  Aitona  filters,  and-also  with  disturbances  of  those^t^rajtiut 
seriously  curtailed  their  function  .^f  removing  ij[}icip7ai:;gani9.m8 
from  the  water  passing  through  tJiem.  Disturbances  of  one  and 
pother  sort  cannot  be  altogeth^^  avoided,  and  the  s^iry  froip 
^Altona  goes  far  to  discount  many  of  the  cIe^^  tht^ii  ^ve 
recently  been  put  forward  tm.to  tiie  .results  t^t  pan  IJe  ejcEtoQ^ 
t».  tol|ow  the  sand  filtration  vi  ia;i,blic  .water-suppUea.  0ae 
locaH^ed  group  of  cholera  attacks  j^  Alt^>aa  is  rettm:<l  t )  by 
T}t.  "B^fiy  in  some  detail ;  the  ocourreucc  having  been  associate^ 
,^)(h  ^e  use  of ,  water  frocc^  a  well  wliich  had  been  accideata^ 
sp\^uf,\fA  to  contaminatioi^ .  liijr  iufeoLive  mateirial.     In  a^I,,th^ 


ij^i|i  a  paper  "  On  Water  !|1ltcattai  and  Cbolera,"  ,by  Pro^saor 
^Aoch — in  my  last  Annual  Report.  ,More  complete  details  as  to 
^e  Kietleb^  outbreak  are  given  in  Dr.  Barrj-'s  appended  pagei;, 
,lrom  iwhich  it  will  be  aeen,th»t,c)ioleia  iDt'ection,  ,\y^y;h.  wft'i/i.? 
all  probability  derived  from  Hamburg,  ^a^  conveyed  t^r,;xiga^ 
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of  aewage  over  th«  &ocen  sarface  of  the  asylnm  sewage 
•mm.       in  «icb  a  manner  as  to  reach  the  wster  supply  of  the  instit* 

As  in  m(«t  cbi>lera  oatbreakfi  ila«  ti>  poUotiaa  of  a  geoeial 
urate r-t,-u[^Iy, k  defin'i^  cxpluskm  of  cholera  ccmied:  122  attadu 
ukd  S2  deaths  taking  plaa;  in  a  c<nnmtmit\-  of  991  persons. 

These  oecnrreaees  of  cholera  in  Germany  nwy  lie  re^aixled  H 
mainly  having  had  coocem  with  189i.  tVitb  respect  to 
Eoropean  clKtIera  daring  tlte  following  year,  I  liave,  asalieady 
atateO,  sahmitteil  to  you  a  separate  report,  entitled  :  "  Cbolera  in 
England  duitng  1893  " ;  but,  owing  to  the  fact  tiist  I  liave  not 
yet  l>e>-n  able  to  procure  all  the  necessary  official  reports  as  to 
the  prev&lifoce  of  that  disease  In  other  States  of  Europe,  I  propose 
to  defer  the  detailed  record  of  the  prevalsnce  of  cholera  dorb^ 
1893  in  fon^ign  countries  until  my  next  Annual  fieport.  I 
therefore  confine  myself,  for  the  tnoment,  to  a  very  geoeacal 
summary  of  such  occarrences. 

s^r^'^o  During  the  winter  months  1892-93  cholera  became  for  ttu 
nn^i^Tn  *''°®  *"  '"^*  extinct  in  the  greater  nooiber  of  the  coontrie* 
iMo.  invaded  dunng  the  summer  and  autumn  of  1892.  It  persisted, 
however,  tn  some  extent,  in  European  Russia,  especially  id 
Podolia  and  the  Ulcraine;  in  Pen>ia;  in  certain  western  depart- 
ments of  France ;  nnd  in  the  province  of  Yemen  in  Arabia.  Thii 
continnance  of  cholera  had,  in  Arabia,  very  far-reaching  con- 
sequence, for  to  it  must  be  attributed  the  epidemic  wbicfa 
during  1893  attacked  the  Mecca  piSgrims,  causing  amongst 
them,  lit  the  lowest  eMimate,  Bome  50,000  deaths.  By  tte 
aid  of  it;turntng  pilgrims  the  disease  was  carried  into  A«a 
Minor  Turkey  in  Europe,  Tripoli,  and  Morocco.  As  the 
Slimmer  advanced  cholera  became  more  widely  diffused  ia 
Ruesis,  although,  unlike  the  experience  of  1892,  the  weatvit 
provinces  suffered  most :  the  mortality  in  the  enstem  provinee> 
of  European  Bussin,  in  tlje  Caucaaus,  and  in  Asiatic  Rumu 
being  trifling  in  comparison  with  thnt  of  the  previous  jear.  In 
France  cholera  was  reported  from  ssveral  departments,  chieflr 
from  those  situated  in  the  west  atid  south.  Recrudescences  aln 
occun-ed  in  Holland,  Belgium,  and  Germany,  but  in  none  of 
these  iiistancffi  did  any  serious  epidemic  ensue.  During  Jaw 
and  July  of  1893  Hungary  became  widely  invaded,  and  tkt 
disease  spread  with  considerable  rapidity  into  Austria  aad 
Bosni.i.  Roumania,  which  had  remained  free  during  1892,  wai 
also  the  scene  of  iv  cholera  outbreak.  The  disease  b^ame 
seriously  prevalent  in  certain  parts  of  Italy,  where  it  led  to 
several  hundred  deaths.  Spain  was  also  to  some  extent  invaded, 
and  the  disease  oxteiided  to  Tunis  nnd  Algerin  in  NofA 
Africa,  to  Senejpiinbia  in  West  Africa,  and  to  tlie  Canarj-  Island* 
Cwes  were  also  conveyeti  by  ship  to  the  United  States  and  Braql 
in  the  Wcalem  Hemiapliere.  In  Western  Asia,  where  Um 
disease  was  pn>bably  related  to  a  previous  difi'usion  in  Persia,* 
severe  outbreak  in  the  villayets  of  Boesorah  ond  Baglidnd  led  to 
up^wards  of  7,400  deaths. 
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§  English  Choleba  Administration.  Jf?^^^^ 

Following   on   the   rapid   inspection   of    port   and    riparian  — 

districts  which  was  instituted  as  choler.i  approached  Western  susinnt 
Europe  in  1892,  a  much  more  complete  Cholera  Survey  of  port, 
riparian,  and  inland  sanitary  districts  was  organised  early  in 
1893.  All  tlie  60  port  sanitary  districts  of  England  and  Wales, 
as  also  35  urban  riparian  and  nine  rural  riparian  districts,  were 
subjected  to  detailed  inspection  during  the  year  by  the  Board's 
Medical  Inspectors.  In  a  similar  way  88  inland  urban,  and  14 
inland  ruial  districts  were  inspected.  Indeed,  a  consider- 
able number  of  the  Boaixi's  Medical  Inspectors  were  engaged  in 
this  work  throughout  the  year.  The  genei*al  supervision  of  this 
Survey  was  deputed  to  Dr.  Barry,  who  has  prepared  a  brief 
summary  of  the  work  done,  together  with  two  eiiarts  showing  the 
localisation  of  the  districts  inspected.  (See  Appendix  A,  No.  15.) 
I  propose  to  submit  to  the  Board,  in  a  separate  volume,  the  results 
of  the  Cholera  Survey  of  English  ports,  and  I  defer  until  my  next 
annual  report  an  account  of  the  proceedings  taken  as  regards 
inland  sanitary  districts,  the  survey  of  which  was  continued 
throughout  1894.  Under  these  circun&stances  I  would  only 
observe,  on  this  occasion,  that  much  valuable  work  was  effected 
as  the  result  of  the  Survey,  by  way  of  securing  local  organi- 
sation and  arrangements  better  fitted  than  heretofore  to  meet 
the  risk  of  imported  cholera,  and  that  the  importance  of  this 
work  often  became  evident  in  connexion  with  those  local 
experiences  of  cbolera.  in  this  country  during  1893,  which  have 
already  been  reported  on. 

Hiiving  regard  to  the  preWous  history  of  cholera  epidemics  in  choSkL 
Europe,  and  to  the  movements  of  the  disease  in  the  early  part  PRBCAunows. 
of  1893, 1  submitted  to  the  Board  on  June  8  th  of  that  year  a  Memo- 
randum pointing  out  that  this  country  would  probably  run  even 
greater  danger  fiom  imported  cholera  during  the  then  ensuing 
summer  and  autunm  than  had  been  the  case  during  the  serious 
epidemic  of  1892.  That  Memorandum  (see  Appendix  A,  No.  16) 
was  issued  by  the  Board  with  a  view  of  urging  sanitary  authorities 
to  make  such  arrangements  in  advance  as  would  enable  them 
to  prevent  extension  of  any  cholera  that  might  be  imported  into 
their  districts.  The  subsequent  history  of  cholera  in  this  country 
during  the  latter  part  of  1 893  showed  that  the  warning  was  fully 
justified.  A  special  circular  was  also  issued  by  the  Board,  on 
22nd  June  1893,  to  the  sanitary  authorities  in  the  Metropolis, 
requesting  them  to  take  into  early  consideration  the  question  of 
their  being  prepared  in  advance  to  meet  any  emergency  that  might 
arise  in  the  course  of  the  ensuing  autumn  (see  Appendix  A.,  No.l7.) 

During  the  year  1893  the  attitude  of  the  Board  with  regard  to  ^°^^£^  ^''^ 
the  importation  of  rags  from  countries  where  cholera  was  known  importation. 
to  prevail  underwent  an  important  modification. 

The  imposition  of  restrictions  on  the  importation  of  rags  by 
the  Local  Qovemment  Board  dates  from  1883.  In  that  year 
cholera    became   epidemic   in   Egypt,  and   Professor   Koch,   of 


^"gj^  Berlin,  studying  (Ik'  ("titilogy  of  tlio  diBease-ia  tlint  country, 
TiwiS.  uiuounced  hi«i  dis<-overy  of  the  cholera  bacillus,  and  also  stated 
thnt  this  iiiicro-organiHm,  according  to  }iia  experiments,  multiplied 
with  great  rajiidity  ou  moist  liueii.  With  a  view  of  ubviattng 
danger  to  this  coimtiy  from  imported  ragu,  it  was  at  fir«t  ileemM 
dtHtrable  to  ^iv(<  to  the  Medical  Officer  of  Health  at  uach  port 
of  arrival  the  duty  of  indicating  the  precautions — sucli  tt 
disinfection  or  destruction — that  were  in  his  opinion  imcemarj 
in  the  iMtsr.  of  ragd  from  Egypt.  But,  whilst  provisi<Hud)jr 
coii.jurritig  in  thi^t  action,  luy  latu  predecussor,  Sir  Q«ot0e 
Budiurian,  ti.'ok  ccE:aEion  to  state  in  a  Muuiurandum  OD  the 
suhjvct,  addressed  to  the  Board  on  the  1st  of  August  1S$3.' 
■■  It  is  not  known  that,  as  a  matter  of  fact,  cholera  Jias  bees 
■■  over  iiitJ-oduceil  intu  England  ly  ra;;9."  The  diactetiMiarf 
power  vested  in  llie  Medical  Officer  of  Uealtli  under  the  Order 
of  1883  vfa^  nltiuintijly  found  to  give  rise  to  diversity  of 
practice  in  diSerent  {jorls,  and  thus  to  cause  much  inconveoi^iiiQp 
tt>  importers  nnd  tjad'.i-s.  tleuce  in  subsequent  ycurs  all  Oiden 
as  to  Rags  issued  by  tiie  Board  imposed  uniform  resHtctions. 
■  Durinjf  th'.'  iiroee-'i  lings  of  the  International  Sanitao-y  Coafeivnck 
of  Ure«d*.n,  which  wtre  held  in  March  and  April  1893,  snd  bo 
which  I  shall  a^tin  reftr.  the  question  as  to  the  need  for  itupoBing 
restrictionH  on  rags  was  on' Several  ocwwion;)  lUscusaed.  Th» 
ditfereut  medical  delegates  were  artked  if  any  of  th^iii  could  give 
an  instance  of  the  coimuunicatjoii  of  cholera  by  menns  of  rag*. 
Several  were  of  opinion  that  linen,  bedding,  and  clothing  ttwit 
had  been  recently  soiled  by  cholera  discharges  ha<l  \M^n  Uw 
means  of  communicating  the  iuf ectiou  ;  but  no  one  could  record 
an  inataiict;  iu  which  rags,  as  an  article  of  commerce,  had  served 
as  a  vehicle  of  cholera  infection.  On  the  contrary,  the  e\Sdehce 
given  went  to  indicate  that,  in  view  of  the  circnmstancea  of  rnjs 
collection,  and  of  the  long  interval — many  niontlis,  and  at-  iitn«!i 
e%'eu  years— which  elapses  between  the  date  at  whidi  i-ag»  are 
collected  and  that  at  which  they  are  ultimately  exported  in  bales 
as  merchandise,  it  was  more  than  doubtful  whirther  any  cholera 
inftiCtion,  if  originally  present  in  the  rag^,  could  survive  under 
the  circumsiances.  And  it  was  further  heM  that  if  the  importa^ 
tion  of  rags  was  to  be  pi-ohibited.  the  prohibition,  to  be  consistent, 
onght  to  be  maintained  tor  a  long  period— even  years— after  tiw 
eeasntiun  of  the  epidemic  which  had  led  to  the  prohibition,  Pw- 
fessor  Koih.  speaking  on  the  subject,  declared  tliat  in  no  siuglc 
in»tAnce  had  there  been,  to  his  knowledge,  an  aiithcnticivtcd  case  of 
tho  transmission  of  cholera  by  means  of  rags  of  commerce.  This 
vi«w  received  the  support  of  Professor  Brouardel  and  Profes^ir 
Proust  of  Paris,  as  also  <rf  the  leading  mt^ictv I  delegates  oC  Kuropei 
I,  tOoi  explained  that  it  waa  in  accordance  with  Euglishexperi^ce. 
The  result  of  the  debates  at  Dresden  was  that  fho  following 
resolution  v.'ii9  come  to  by  the  Conference,  and  was  buliseijueAOT 
embodied  in  the  (invention : —  ,  ,      .  '■]' 

"llie  only  susceptible  goods  or  werohaiitlise  "the  importikfifil 
of  which  may  he  prohibited  are : — 


**  1.  Body  luien,  rags  ('hurdes^)  and  clothes  which  have  been      SS^!L 
worn  (clothing— ' effets  ji  usage*);  used  bedding.     When  these       Ksroir. 
goods  are  transported  as  luggage  or  on  change  of  house  (house- 
hold  removals)  they  are  subject  to  special  regulations. 

**  2.  B^grs  ('  chiffons  et  drilles '). 

**  The  following  may  not  be  nrohilnted :  (a)  rags  compressed 
by  hydraulic  force,  traDsported  as  wholeiqJe  merchandise  in 
bales  surrounded  by  iron  bands,  and  with  marks  and  numbers 
showing  tbeir  oi-igin,  and  acc^ted  as  such  by  the  authorities  of 
the  country  of  destination ;  (h)  dean  clippings  ('  d&^hetir  neufs ') 
coming  directly  from  spinning,  wcayiog,  making  up,  vr  bleaching 
establisbments ;  <irtificial  wool  ('  EunstwoUe  '  '  shoddy '),  and 
firesh  paper  shavings. 

**  The  transit  of  susceptible  merchandise  or  goods,  so  paleked 
that  ibey  cannot  be  handled  on  the  way,  shall  not  be  prohibited;' 

The  signature  of  the  Convention  on  behalf 'of  Her  MajestyVi 
Government  led  to  a  reconsideration  of  the  Orders  as  to  Rags 
in  force  in  England,  and  it  was  decided  to  revoke  the  existing 
regulations  and  bring  them  into  conformity  with  the  conclusions 
arrived  at  in  Dresden.  This  was  done  by  the  issue  of  a  new 
Order  6n  5th  AugiKt  1893,  supplemented  by  a  further  Order  qf 
13th  Septetob^rlB9S,  whereby  "Rags  packed  in  i:'ale$-and 
"  imported  as  merchandise,"  were  defined.  These  Orders  will  be 
found  in  Appendix!  A.,  Xtos-'IS  and  19,  and  they  practicaBy-frec 
fi:Om  restriction  aJI  rags  of  merchandise  imported  into  this  country. 


On  the  17th  of   Mareh  1898  the  Sanitary  Committee  of  the      ^"'^'"^" 
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States  of  Jersey  addressed  a  letter  to  the  Board,  asking  whether  1^^?^?*^^ 
they  would  consent  to  send  an  inspector  to  the  Island  of  Jersey  ^JSet.' 
for  the  purpose  of  advising  the  States  as  to  the  best  means 
of  preventing  the  introduction  of  cholera  into  the  island. 
Prior  to  their  making  thia  request^  the  Sanitary  Committee 
had  recommended  the  States  of  Jersey  to  have  recourse  to 
quarantine ;  bi^t  this  proposal  had  been  rejected,  by  the  States. 
The  Sanitary  Committee  of  the  States,  in  preferrinfir  their 
request >>  tiiQ  Board,  iM^ked  that^  if  it  were  complied  with,  the 
conference  should  take  place  before  the  second  week  in  April, 
because  of  antieipatioti  that  the  annual  influx  into  Jersey  of 
Breton  labourers,  employed  iu  the  potato  harvest,  would  com- 
mence about,  ^hat  date.  Dr.  Theodore  Thomson  was  accordingly 
inatn^teJ  to  proceed  to  Jersey.  He  arrived  in  the  island  on 
the  4tji.of  Apnl,,aiKi,  having  made  inquiries  such  as  to  enable 
him  to  advise  tlie  SaiMtitryComButtee  of  the  States,  he  eonfmed 
with.  that,  body  on  April;  6th  as  to  the  measures  proper  ..to  be 
taken-  by  U^eiu  witii  a  view  to  deaiUng  with  cholera.  Dr. 
Thomaoo,  at.this  cpnfer^ice!,  advised:-— fthe  adoption  of  a  sysiem  ef 
medibal  .insp^C^on  d^veaseiB  coming  to  Jersey,  with  snpenrisioii 
for  a;{e.w  days  -of  all  parsons  arriving  in  the  isliind  by  whom 
cholera  could  be  thought  at  at  liable  to  be  introduced:  the 
protision  of  proper  'arraiigiem«itS'f0ribe  isolaticm  of  any  cholera 
si^k ;  a  sakiilary  sarvey  of  tbd  whole  island,  in  which  espedal 
attention  should  be  given  to  the  various  water-supplies,  and 


omcu^i      notably  tv>  that  for  St,  Uelier ;  and  the  division  of  the   » 
Bsnitt.       into  iliiitrictd  to  bu  suitably  nr^anised   with  a  view  uf  dealing, 
with  any  iinjKirtcd  cholent. 

A  MfiiK'ninduiii  etnboilying  recoimuendntiooH  a.4  to  the 
detaileil  notion  that  should  He  taken  witli  a  view  to  theas 
measures  wan  left  with  tlie  Sanltaiy  Committee  of  the  Statesk 
who  exjiresssd  to  the  Boanl  their  high  appreciation  of  tha 
aervices  which  bad  been  renflere'l  liy  T)r.  Thoniscn. 

m.— INTERS ATION Ah  SANITARY  CONFEnEKCE   OF 
DMESDEX. 

iiTsiHiTiuicii,  On  the  lltb  March  1K93  the  International  Sanitarj'  Conference 
connncE  op  of  Dresden,  to  which  incidental  reference  has  already  been 
DawpKH.  made,  wag  opened;  the  coontries  represented  at  it  being- 
Germany,  Austria- HuDgary,  Belgium,  Denmark,  Spain,  France, 
Great  Britain,  tireece,  Italy,  l^uxembourg,  Montenegro,  tha 
Netherlands,  Poriugal,  Bouniauia,  Russifi,  Ser\"ia,  Sweden  ond 
Xorway.  Switzerland,  and  Turkey.  The  British  del^atioa 
consisted  of  Mr.  George  Strachey,  Her  Majesty's  Minist«l 
Resident  at  Dresden  and  mj'self,  as  delegates,  and  Mr.  Hi 
Faniall,  C.M.G.,  of  the  Foreign  Office,  as  aasistant  del^ate, 
The  Conclusions  arrived  at  by  the  Conference  may  be  regarded 
as  supplementing  those  embodied  in  the  Venice  Convention  of 
1892.  The  Venice  conclusiuns  aimed  at  preventing  the  entraoi 
of  cholera  into  Europe  by  the  Red  Sea  and  the  Snez  Canal , 
those  adopted  at  Dresden  sought  to  control  cholera,  Ix>th  by  land 
and  sea.  in  case  it  should  have  made  its  way  into  Europe, 

The  Dresden  regulations  define  a  maximun)  beyond  wbiolr 
restrictions  shall  not  extend,  and  a  minimum  which  mnst  be 
imposed  by  all  parties  to  the  Convention.  As  regards  both  laod^ 
and  maritime  traffic  the  Dresden  conclusions  nppi-oach  nearer  tft 
the  English  standard  than  any  arrived  at  on  the  occasion  of  aoj^ 
similar  gathering ;  and  with  two  exception.s  the  minimuni  ce 
reatrictions  made  obligatory  coincided  with  the  regulations  wbidi 
had  long  been  in  foi-ce  in  England.  The  tirst  of  these  related  to 
the  importation  of  rags  as  to  which,  as  already  stated,  the  Boarefc 
have  since  adopted  tlie  rules  laid  down  by  the  l)res<l<'n  ConferenciBi, 
The  second  had  to  do  with  the  detention  under  "  obsen*ation  " 
of  healthy  persons  landing  from  infected  vessels.  The  regtUatio 
dealing  with  this  subject  was  only  assented  to  by  the  Briti«d 
delegation  under  the  reserve  that  "observation"  woulH.  in  th 
case  of  Euglftnd,  be  limited  to  a  supervision  by  the  local  sanitarj^ 
authority  of  such  pa.ssengers  for  a  few  days  in  their  own  homai' 
The  report  presented  by  the  British  delegates  to  the  Earl  of 
Rosebery,  then  Foreign  Minister,  will  be  found  in  Appendix  A.^' 
No.  20  ;  it  gives  a  general  account  of  the  proceedings  of  tW 
Conference  and  it  only  remains  for  me  to  add  tiiat  the  ConventioD 
was  signed  by  Great  Britain,  Germany,  Austria- Uunganr/ 
Belgium,  France,  Italy,  LiehteMtein,  Luxembourg,  the  Nethei^^ 
lands,  Rnssia,  Servia,  and  Switzerland  ;  and  that  it   is  now  1» 


operation.  Together  with  the  two  other  British  delegates  I  had 
the  honour  of  being  appointed  Efer  Majesty's  Plenipotentiary  for 
the  purposes  of  the  signature  of  the  Convention. 
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lY.— AUXILIARY  SCIENTIFIC  INVESTIGATIONS. 

The  "  Typhoid  Bacnius/'  though  it  has  come  to  be  regarded  ^gSSJc''' 
as  in  all  probability  the  essential  cause  of  enteric  fever,  has 
never  yet  been  experimentally  proved  capable  of  inducing  that 
disease.  Rodents  inoculated,  whether  subcutaneously  or  intra- 
peritoneally,  with  this  bacillus,  do  indeed  suffer  fatal  illness^ 
but,  fits  Dr.  Klein  has  pointed  out  in  the  appendix  to  my  report 
for  1892-93,  the  malady  thus  induced  by  him  in  the  guinea- 
pig,  is  not  of  specific  nature  ;  it  is,  moreover,  just  as  easily  pro- 
duced by  injection  of  other  and  various  microbes.  In  1893-94, 
he  has  (Appendix  B.,  No.  1)  further  tested  the  ability  of  the 
typhoid  bacillus  to  produce  enteric  fever,  using  for  his  purposes 
monkeys  and  calves. 

Dr.  EJein's  experiments  on  monkeys  comprised  two  series ; 
feeding  these  animals  with  the  typhoid  bacillus,  and  inoculating 
the  microbe  into  their  groins. 

As  to  feeding,  two  monkeys  were  made  to  swallow,  on  several 
successive  days,  milk  and  hveeA  to  which  had  been  added  broth 
culture  of  the  typhoid  bacillus  derived  from  the  spleen  of  a 
person  who  had  died  of  enteric  fever.  Neither  of  these  monkeys 
suffered  any  illness  whatever,  and  when  they  were  killed  two 
or  three  weeks  later,  no  pathological  lesions  were  found  in 
them.  Moreover,  attempt  to  recover,  by  culture,  the  typhoid 
bacillus  from  their  heart-blood  and  spleens  failed  in  both 
instances. 

As  regards  his  inoculation  experiments,  however.  Dr.  Klein 
obtained  results  that  were  less  unequivocally  negative.  In  all, 
eight  monkeys  were  included  in  this  series,  each  of  them  being 
inoculated  in  considerable  amount  with  gelatine  culture  of  the 
bacillus  derived,  as  before,  from  the  spleen  of  enteric  fever. 
Some,  but  not  all,  of  these  eight  monkeys  exhibited  rise  of 
temperature,  and  certain  of  them  suffered  more  or  less  from  loss 
of  appetite  and  from  diarrhoea ;  but  none  of  them  displayed  any 
symptom  that  could  be  definitely  attributed  to  enteric  fever. 
Of  the  eight,  two  (which  had  been  accidentally  inoculated  with 
a  culture  containing  the  streptococcus  of  erysipelas,  as  well  as 
the  typhoid  bacillus)  died  on  the  6th  and  16th  day  respectively, 
and  other  five  were  killed  at  intervals  varying  between  11  and 
16  days  from  the  date  of  their  inoculation.  Examined  post 
mortem,  none  showed  any  intestinal  or  other  lesion  parallel  to 
those  of  enteric  fever,  except  that  in  certain  of  them  there  was 
enlargement  of  the  spleen,  and  in  one  enlargement  of  the 
mesenteric  glands  also.  And  bacteriologically,  the  evidence 
proved,  in  the  main,  negative ;  cultivation  of  the  mesenteric 
gland-juice  and  of  the  heart-blood  in  no  instance  yielded  the 


hoid  bacilliui,  nor  vaa  this  arganiam  found,  alter  deutb,  in  tb« 
intestinal  contents  of  any  one  of  tlieiie  iiioukeys.  As  regards  iht 
spleon  alone— and  this  only  in  tliose  casee  (three)  in  which  that 
organ  ap{)earL-d  enlarge*! — was  there  soggestiun  of  positive 
bacteriological  result.  Thus,  tlie  spleen  of  one  monkey  (deiul 
on  the  6th  day  nf  mixed  iiifelcCioii),  yielded  the  typhoid  boeillhs 
in  abundance  and  in  pure  culture ;  from  that  of  another  was 
obtained  liac ill UH  eoli^  while  in  a  third  instance,  the  nKintey'B 
enlarged  spleen  yielded  a  nondescript  baciilus,  exhitnUng 
chai-acters  pertaining  sotne  of  ttiem  to  "bacillus  coli  others  t<i  Ul« 
typhoid  bacilluu. 

Whatever  may  be  the  interpretation  of  the  above  rosalts  as 
regards  the  monkey,  tbey  were  too  indefinite  foi"  Dr.  Kleina 
purpose,  and  he  pi-oceeded  next  to  iuoculation  of  calves.  Four 
calves  were  injected  by  him  subc^taneously  in  their  groins  with 
broth  culture  of  Lhe  typhoid  bacillus  derived  from  the  spleen  of 
enteric  fever.  In  none  was  tiiere  observed  any  rise  of  tempera- 
ture or  other  symptoLi  of  illness;  but  in  everyone  there  occurred 
within  three  to  four  days  of  inoculation  distinct  enlargement  of 
the  inguinal  lymphatic  glands  on  the  side  oporatid  oa,  which 
enlargement  persisted  until  the  calves  were  killed  10  days  to  a 
fortnight  from  the  date  of  experiment  Post  mortem,  all  the 
viscera  were  found  Dorntal ;  the  four  calves  pi-eseuted  absolutely 
no  lesion,  except  that  in  each  instance  tlie  lymph  glands  of  tlw 
region  inocuhited  were  enlarged  and  juicy.  Bacteriolo^^ically 
the  heart  blood  and  spleen  faileii  always  on  cultivation  to  yield 
micro-oi^anisma,  but  the  juice  of  the  enlarged  inguinal  gUoda 
contained  without  exception  the  typhoid  baciHua  in  abundance. 
The  indication  thus  obtained  that  the  tissues  of  the  bovt&e 
arimal  can  serve  aa  a  multiplying  gi-ound  for  the  typhoiil 
bacillus  obviously  deserves  to  be  followed  up  by  further 
experiments. 

Other  study  by  Dr.  Klein  in  1S93-94  of  the  etiology  of  entarie 
fever  has  had  to  do  with  the  stability,  as  .separate  species,  of  t^ 
typhoid  bacillus  and  bacillus  coli,  in  culture  under  laboratory  eqn,- 
ditiona  and  in  the  process  of  transference  from  animal  body  t^ 
animal  body.  On  tbeone  baud  bacilli  of  both  sorts  derived  it)  eacb 
instance  from  htivian  sources,  were  tested  by  him  as  to  tlicit 
vitality,  and  as  to  retention  of  their  differential  ciiatactera,  in 
water?  of  various  composition  or  quality ;  and  ou  the  other  hAnd* 
the  two  snrts  of  bacillus  obtained  from  outside  the  humaQ 
body,  namely,  tVom  excrementally  polluted  public  iva/er  stip. 
piiee,  were  transferred  again  and  again  from  subculture  to 
subculture,  and  were  passed  from  peiitonenm  to  peritoneuDt 
in  separate  series  of  guinea-pi^.  But  the  result  was  aiw&ys 
uDifonu.  Whatever  the  source  of  the  one  and  tlie  other  baciUiu, 
and  whatever  the ,  experimental  conditions  in  the  labora- 
toty  or  in  Uie  animal  body  to  which  it  was  e.\:posed,  eaoK 
retained  unimpaired  the  differential  features  that  cha: acterisoj 
it  at  the  outset.  Incidentally  it  appiareii  in  the  course  of  thW 
experiments  that  the  persistence  in  a  water  medium  Kith  off 


tyjphoid  bacillus  and  of  bacillas  coli,  is  largely  governed  by  iTir     (J^^^ 
diemical  constitution  of  the  water  of  experiment.     The  fact  is       nt^vt, 
noteworthy^  and  in  this  connexion  these  microbes  are  deserving 
of  further  study. 

In  his  former  report  (lo92-98)  on  protective  inoculations, TfeV;  iJ^SSSioJs. 
Klein  insisted  on  the  need  for  distinction  between  the  protoplasm 
and  the  metabolic  products  of  the  microbe  of  a  given  disease. 
It  is  not,  he  pointed  out,  yet  known  in  regard  of  many  specif 
infectious  diseases,  bow  far  the  manifestations  of  the  malady 
are  due  to  the  mere  presence  in  the  infected  animal  of  a  par^ 
ticular  bacterium  per  ae,  or  tk)  the  metabolic  products  which 
result  from  the  life -processes  df  the  microbe ;  and  further,  he 
urged,  differetitiation  of  '\  protoplasm  "  and  of  '*  product "  is  the 
more  called  for  if,  ifor  the  purpose  of  rendering  the  animal  boi^^ 
proof  against  the  virus  of  a  disease,  trustworthy  materials 
are  to  be  derived  from  the  microbe  associated  therewith. 
Dr.  Klein  had  been  then  working  with  a  number  of  dissimilar 
microbes  which  each  and  Jall  of  them,  when  their  intracellular 
sulistance  was  introduced  iiito  guinea-pigs,  prodixoed  in  tKe^ 
animals  one  and  the  satire  malady;  and  further,  guinea  pigs  thtifl 
made  ill  by  inoculation  with  the  intracellular  poison  of  ahj 
one  of  his  microbes  were  found  by  him  to  be  protected  aga1b^ 
infection  by  any  of  the  others.  Dr.  EHein  inferred  from  this 
that  the  intracellular 'substances  of  all  his  microbes  cotitaittcJd 
(physiologically)  one  and  the  same  poison,  and  that  the  poidon 
thus  found  eomimon  to  all  of  them  must  needs  be  non-epedfic, 
and  in  no  sense  therefore  related  to  the  manifestation  of  the 
different  diseases  certain  of  these  microbes  h4ve  been  found  able 
to  induce. 

The  particular  microbes  with  which  he  had  been  experiment* 
ing  included  not  only  the  typhoid  fever  bacillus  but  also  Koch's 
cholera  vibrio,  and  in  so  far  as  results  of  the  above  86rt  obtained  by 
him  in  regard  of  the  latter  microbe  seemed  to  call  in  <}nestion  the 
protective  value  of  those' anti-cboleta  inoculations  of  the  human 
subject  which  were  being  practised  abroad.  Dr.  Klein's  inferences 
appeared  of  some  considerable  importatce.  Koch's  vibrio,  how- 
ever^ as  also  the  typhoid  fever  bi^oillug[  add  the '  other  mierobes 
^th  which  Dr.  Klein  had  been -forking,  betong  to  a-groupof 
mie^TQi-orgaHisms  havlng,-whate|vet  tiieirviruletiee  for  the  hunisn 
subject,  but  feeUe  (^aUiogeaiacilty  for  rocients;^  large -doses,  whether 
of  tiieir  protoplasm 'or  of  Ulj^ir  mettkbelic  prbduets,  beimgTe^ui^ite 
for.  pj^dction  of .  physiological'  effect  in  the  guinea-pig.  -  And 
acocMNling^  it  $eemed;defliriA>le  that  judgment.  sboulU  at  least  be 
snspetjiJed' untU  Dr.  Klein's  experixiiMlW  observations  (rfr  intn^ 
odiubir  poisoiis  hod  bta^«xtf^ed  ib  microlx^  which  not  Qnly 
aM  pathogenio  to  mtea^biH-^idbo'  are  vinilentr  in  small  dasei^  to 
rodent/^. ■'  -^^    •■  :...-■  . 

AinowgUie  iniarobes . aitdied  in' .th^  IsAi^  fi^^e  in.  189S-94i 
by^Dr.  IvleintAppmdiit.Bc,  No.  S)y  th^badUki^  pf^tbri^Hai^ 
the   diflitheiia  ■  baciUus    sufficiently  rweXk   represi^nt ;  bfteterja 


pstita^nic  Alik«  to  the  hunun  siibj«ct  aad  to  th«  gain«ft-ptg : 
And  as  to  the*t  Dr.  KIcna  his  some  interesting  facts  to  record. 
BaaHns  antbraciK  luiJ  bacillus  dipbtJierue  were  tested  by  him 
as  to  the  preseDce  within  their  protoplasio  of  any  (I'^tracellalar) 
poison ;  whether,  that  is.  t!ie  protoplasm  of  the  one  and  the 
<}ther  mierube  is  capable  of  iinlacijig  id  guinea-^igs  any 
iUoesa.  Further,  guinea  pigs  th=tt  hnd  lieen  thus  injected 
the  pratopl&sm.  uutl  protuploji^n  oult,  of  the  anthrax  bacillus  w 
of  bacillus  diphtheriie,  were  t«st^  by  hint  as  to  their  iuiinauify 
against,  or  tolerance  of,  iDje^ciioin  with  the  vims  of  anthrax  ami 
diphtlieri&  respectively,  .\nd  Dr.  KJein  found  that  neither  the 
one  Dor  the  other  bacillus  included  in  its  proUiplaam  an; 
chemical  poi^jon ;  thit  these  bacilli,  apart  from  their  metabolic 
products,  exercised  no  ph^-aiolo^cal  etfect  whatever  whtu 
injected  into  guinea-pigs ;  and  tliat  ^tnea-pigs  thus  dealt  witfa 
obtained  thereby  do  immunify  whatever  against  anthrax 
against  diphtheria. 

These  results  of  Dr.  Klein's  further  study  of  pi 
inoculations  are  of  a  sort  to  strengthen  his  doubts  as  to 
ability  of  the  protoplasm  of  a  given  microbe  to  inhibit, 
antecedently  iiijectoU  iut»  the  human  subject,  the  physioi 
HCttvil'i&s  uf  the  same  microbe  i/ati  its  metabolic  prodat_ 
From  Itr.  Kh^in's  point  of  view,  Uierefore,  the  more  matured 
experience  of  India  in  the  matter  of  the  anti-cliolera  inocniatioos 
there  being  practise*;!,  will  be  looked  for  with  particular  interest 

Concurrently  with  increase  of  late  years  in  the  mortality 
referred  to  Cancer,  special  attention  has,  by  aid  of  improved 
methods  of  staining  and  preparin-;  specimeaB,  been  directed  lo 
the  histology  of  this  disease,  and  thus  it  has  come  about  that 
not  a  few  oleervers  are  affirming  tiie  presence  of  parasites  in 
cancerous  tissue.  Question  has  therefyre  arisen  as  to  whether, 
in  the  interests  of  public  health,  cancer  should  not  be  regarded 
as  coming  within  the  domain  of  preventive,  r.ither  tlian  of 
curative  medicine,  and  accordingly  preliminary  investigation  has 
been  undertaken  of  the  claim  of  Cancer  to  'be  regarded  as  a 
parasitic  disease. 

Dr.  Klein,  in  a  paper  in  this  volume  {Appendii  B.,  No.  3)  on 
"Psoroaperms  in  tlieir  Relation  to  the  Etiology  of  Cancer" 
enters  on  a  critical  examination  of  epithelial  cancer  from  this 
point  of  view,  and  his  paper  is  perhaps  the  more  deserving  of 
attention  since  he  finds  reason  for  abstaining  from  fonnulatine 
any  definite  conclusion  on  the  subject.  He  points  out  that 
as  an  essential  condition  of  the  pr^iblem  to  be  solved,  it  is 
neenasary  to  define,  in  regard  of  malignant  growths  in  epithelia] 
strocturcs,  what  morphological  appearances  iire  peculiar  to 
canoeroua  epithelium  tntt  to  no  oUur  epithdkd  fisgue  in  keatth 
cr  tli^fotie  ;  and  he  goes  on  to  institute  strict  comparison  of  the 
lawphological  elements  of  epithelial  structures  under  varioos 
ci.>niUlionM  normal  and  abnormal.  As  a  result  he  deals  with  a 
numU'r  of  appearances  which,  though  they  have  been  adduced 
an  vvtdenci*  of  Hie  presence  in  cancer  of  parasites  or  spores  of 
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parasites,  are  nevertheless  to  be  fonod  in  epithelial  struetores  msdical 
in  circumstances  where  cancer  is  altogether  out  of  question.  In  rbpobt. 
this  way  Dr.  Klein  eliminates  from  consideration  a  number  of  ""* 

alleged  parasitic  forms  as  not  necessarily  foreign  to  the  tissues 
of  the  animal  body,  and  finally  retains  one  onl3%  namely,  an 
amoeba,  described  and  termed  rophalocephalus  carcinomatosus 
by  Korotneff,  as  unquestionably  parasitic  in  nature.  This 
amoeba,  however,  though  diligently  sought  for  by  Dr.  Klein  in 
many  cancers,  has  not  been  found  by  him  in  more  than  a  single 
instance,  and  he  heaitates,  therefore,  to  accept  the  organism  as 
having  definite  relation  to  cancerous  disease. 

Certain  bacilli  obtained  by  Dr.  Klein  indifterently  from  calf  ®o?^^xSS'^ 
lymph,  from  human  lymph,  and  from  small-pox  matter,  were  ltmph. 
reported  by  him  in  1892-93  as  possessing  identical  morpholo- 
gical characters.  But  inasmuch  as  these  bacilli  refused  to  gix>w 
and  multiply  on  or  in  any  of  the  artificial  culture  media  em- 
ployed by  him  to  that  end.  Dr.  Klein  had  not  been  able  to 
ascertain  in  what  way  they  differed — ^if,  indeed,  they  differed  at 
all — one  from  another,  or  to  determine  whether  these  microbes 
were  dead  or  living. 

In  1893-94,  he  has  engaged  in  further  attempt  (Appendix  B., 
No.  4),  at  differentiation  of  these  bacilli ;  using  lymph  taken 
from  the  vesicles  of  the  calf  at  intervals  varying  between  72  and 
112  hoars  after  vaccination  of  that  animal,  and  employing  as 
culture  media  certain  nutritive  materials  not  previously  adopted 
by  him.  In  all,  his  further  attempts  to  grow  the  bacilli  of  calf 
lymph  extended  to  above  100  culture  experiments,  but  in  no 
single  instance  did  growth  result;  all  his  cultures  proved 
sterile.  He  next  sought  to  cultivate  these  bacilli  in  the  living 
subcutaneous  tissues  of  guinea -pigs  and  of  calves.  But  here, 
again,  he  met  with  no  success  ;  and,  for  the  present,  the  question 
as  to  the  identity  of  the  bacilli  found  by  him  edike  in  vaccine 
lymph  and  in  small-pox  matter,  must  remain  undetermined. 

Dr.  Sidney  Martin's  investigation  of  the  chemical  pathology  p  ^■"■"^o, 
of  tetanus,  referred  to  in  my  last  report  as  then  in  progress,  has  tstaws. 
advanced  on  lines  indicated  by  his  previous  researches  respecting 
anthrax  and  diphtheria.  The  preliminary  report  now  submitted 
by  him  (Appendix  B.,  No.  5),  gives  account  of  his  chemical  ex- 
amination of  the  tissues  of  persons  dead  of  tetanus,  of  the 
albumoses  and  add  organic  substances  thus  obtained  by  him 
fix)m  their  blood  and  from  their  spleens,  and  of  the  physiological 
effect  of  these  upon  rodenta  As  yet,  Dr.  Martin  has  not  ascer- 
tained whether  similar  albumoses  and  acid  organic  bodies  are 
obtainable  from  animals  in  which  tetanus  has  been  experimentally 
induced,  or  from  culture  media  in  which  the  tetanus  bacillus  has 
been  artifidally  grown ;  nor  indeed  whether  any  other  tissues  of 
the  tetanus  subject,  as,  for  instance,  the  spinal  cord,  contain,  in 
greater  amount  tiMUi  the  blood  and  spleen,  those  metabolic  pro- 
ducts of  this  bael^rium  upon  which  the  disease  tetanus  would 


T)ie  renuH  of  Dr.  Martin's  fnrtlier  r 
will  ibrm  ihe  subject  of  an  additioiwl 
The  albumoses  obtained  by  Dr.  Martin  from  the  blood  md 
spleen  of  tetanos  when  inb^veiionsly  iiiject«d  into  mli^M^ 
caoae  only  lise  of  tomporature ;  in  none  of  the  animals  eaopeti' 
raeoted  with,  was  there  any  Buggestion  of  tonic  or  elooie 
itittecular  ^isni.  He  regards  these  tetanus  Blbuin<)8es.tb6refoni 
Rs  in  no  way  Doncemed  in  tlie  caasation  of  the  symptoms  whtdi 
are  characteristic  of  the  tetanus  aeizure.  But  it  is  otberwiae 
with  certain  non-proteid  anbstauees  (the  neid  oi-ganio  bediM 
already  referred  to),  also  obtained  by  him  from  the  blood  and 
spleen  of  his  tetanus  case.".  The^ie,  as  separated  out  in  an  etbtf 
extract  of  the  above  tissues,  produce  in  mbbits  wid  in  mice, 
and  indifferently  by  intravenoua  and  by  subcutaneous  injectN% 
definite  and  recurring  spasms  of  the  voluntaiy  muscles  ctosdy 
corresponding  to  the  seizures  which  characterise  tetanua  in  tin 
human  subject.  What  is  the  precise  nature  chemically  of  the 
acid  organic  body,  or  bodies,  contained  in  the  ether  exti-act  from 
the  blood  and  spleen  of  tetanus,  is  a  question  that  ia  now 
occupying  Dr.  Martin's  attention.  "t 

Dr.  Cautley  his,  as  directed,  commenced  investigalMOD 
(Appendix  B.,  No.  6)  of  the  relations,  pathological  and  bagteriih- 
logical,  between  the  camparatively  insignificant  feverish  cataoji 
which  obtains  the  name  of  "influeDza  cold"  and  the  mart 
serious  malady  known  as  epidemic  influenza.  He  has  so  fiu 
fiiinfltely  studied  10  cases  of  "cold"  of  the  above  description, 
occurring  at  a  season  when  influenza  was  not  prevalent,  bi)t 
h»s  not  discovered  any  ground  for  regarding  febrile  na.sal  aaj 
naso- pharyngeal  catarrh  as  having  kitiship  wilb  inHoenxa 
properly  so-called.  Bacteriological ly,  indeed,  he  has  not  fonad 
the  bacillus  of  influenza  present  in  the  nasal  secretion  of,  « 
single  one  of  the  casei  of  catarrh  studied  by  him ;  and,  further, 
these  cases,  while  all  of  them  affording  many  and  variont 
microbes,  differed  widely  inter  se  as  regards  the  organism,  or 
comnisms,  most  abundant  in  their  secretions. 
--■  For  the  rest,  Dr.  Cautley  has  sought  to  ascertain  (Appendix 
'B.,  No.  7)  which  among  the  microbes  that,  like  those  now.  in 
ipiestion,  get  eiitrauce  to  the  human  body  presumably  by  way 
of  the  respiratory  tract,  are  able  to  find  lodgment  in  the  thonuuc 
^ands;  and  similarly  (Appendix  B.,  No.  8);  what  are  Ut^ 
microbes  t^at  entering  the  body  by  way  of  the  alimentary,  ittt):[( 
may  be  detected  in  the  glands  of  the  mesentery.  To  thi^  etwl 
he'  has  examined,  as  cover-glass  epeciinens  and  by  ^utiu^^ 
samples  of  the  bronchial  and  mesenteric  glands  from  the  bodiet 
(A  80  pennons  whoee  death  had  resulted  from  accident*  frotft 
acute  disea-'C,  or  from  clironic  malady.  , 

With  reference  to  the  bronchial  gUiiida,  Dr.  Cautley  found,  4^ 
do  per  cent,  of  his  cases,  that  no  orgunisma  ware  present,  or  i^ 
•lewt  none  that  would  grow  on  the  culture  media  (gelatine  a:^ 
'agar)  employed  by  him ;  and  as  regards  the  other  40  per  o^^ 


such  microbes  as  were  foond  by  him  were  in  no  single  instanoe       msdical 
abundantly  present,  and  few  of  them  were  bacteria  of  recognised      ^bS^r!" 
pathogenic!^.      Taberde  bacilli   were   detected  in  only   two 
instances,  but  bacillus  coli  was  present  in  one  h<df  of  the  cases 
in  which  culture  of  the  bronehial  glands  yielded  living  bacteria. 
As  regards  the  Tneaenteric  glands,  the  tacts  observed  by  him  ajtd  of  m 
were    similar.     Only  exceptionally  did   these   glands  contain  gla™.**'^ 
living  organisms,  and  rarely  was  any  one  species  abundantly 
present     The  microbes  identified  were  among  those  normally 
inhabiting  the  alimentary  canal ;  the  tubercle  bacillus  was  in  no 
instance  found,  and  bacUlus  coli  less  often  than  had  been  the 
case  with  the  bronchial  glands. 

I  have  the  honour  to  be, 

Sir, 

Your  obedient  Servant, 

R.  THORNE  TBORNE. 
June  1895. 


'  .i. 


ll 


'   f 


.t 


I 


ll 


I'' 


^'' 


il 


APPENDICES, 


APPENDIX  A. 


No,l. 


Digest  of  the  Vaccination  Officers'  Returns  (made  up  to  the 
31st  January  1893),  with  i^egard  to  Children  whose  Births  were 
registered  in  the  Year  1891. 

The  following  is  the  twentieth  annual  return  under  the  Vaccination 
Act,  1871.  Of  914,079  births  returned  to  the  Board  bj  the  several 
Vaccination  Officers  in  England  and  Wales,  as  registered  during  the 
jear  1891,  the  number  which  bj  the  31st  January  1893  had  been 
registered  as  successfnllj  vaccinated  was  693,117.  This  number  is 
75  *  8  per  cent,  of  the  whole.  The  children  whose  births  were  regis- 
tered during  the  jear,  and  who  were  not  recorded  as  successfully 
vaccinated,  numbered  220,962.  Of  this  number,  96,361  were  registered 
as  haviug  died  un vaccinated.  Out  of  the  same  number,  1,806  had 
been  regi^^tered  as  insusceptible  of  vaccination ;  9  as  having  contracted 
small-pox  and,  therefore,  not  needing  to  be  vaccinated ;  13,823  as 
having  their  vaccination  postponed  by  medical  certificate ;  and  there 
remained  on  the  Vaccination  Officers'  registers  108,973  children  born 
in  1891,  who  had  "removed,"  were  "not  to  be  traced,'*  or  were 
otherwise  unaccounted  for.  If  from  the  914,079  births  returned  bv 
these  officers  deduction  of  the  deaths  without  vaccination  be  first 
made,  it  appears  that  of  the  remaining  817,728  children,  there  were 
registered  at  the  time  of  the  return  84*8  per  cent,  as  successfully 
vaccinated;  0*2  per  cent,  as  either  insusceptible  of  vaccination,  or 
as  having  had  small-pox  ;  and  1 '  7  per  cent,  as  under  medical  certificate 
of  postponement ;  leaving  13*3  per  cent,  as  at  that  time  still  unaccountetl 
for  as  r^ards  vaccination. 

The  per-centage  of  children  not  finally  accounted  for  as  regards 
vaccination  (t.^.,  including  cases  postponed)  was  13*4  of  the  total 
births  (914,079)  ;  and  this  figure  is  given  in  the  Summary  of  Returns, 
in  sequence  to  the  records  of  former  years. 

By  the  latter  method  of  computation,  it  appears  that  the  proportion 
of  cases  not  finally  accounted  for  in  the  metropolitan  returns  for  1891 
was  16*4  per  cent. ;  in  the  provincial  returns,  12*9.      Of  the  registered 
E    82300.  A 
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Ttrr.A.Sa.i.  births  of  the  tweDt;  jeara  1872-^1,  the  corresponding  proportion 
l>iMt  oTviQ  i-  finally  accounted  for  in  regai-d  to  vaccination  in  each  jmtr  retf>ecti 
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Ampihill       - 
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DORSET. 

BMunlnater 
Blandford     • 
Bridport 
OertM 

Dorchfltter   • 
Vooh  " 
BhAftcebiury 
Sberhonifi     - 
8tunniiMt<>r  • 
WarrhAm  and  Purbeck 
W«ymouth   - 
WimboitM  and  Cranbonie 
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GuUdford 

Harablodon 

Kingston 

Reigate 

Richmond 


SUSSEX. 

Battle 
Brighton 
Chailey 
'Chichester 
Cuck  field 
EnstlMurnG 
East  Grinstead 
East  Preston 


I 


RbTCMMSB 

. 

1 

i 

S^l 



1 

1 

lli 

1 

! 

i 
1 

I 

n 

SUBSBX-mh/. 

Htiblum      ■ 

JH          1 

M 

5 

» 

•:» 

iS 

lj>3t           S 

SB 

m 

Honham 

87 

*7-! 

LewM 

m 

na 

Kidhont 

su 

3ca      - 

3 

»« 

11 

5-7 

FMworth 

tta 

iKvnine 

»a 

i.n5       1 

- 

109 

i 

Jl 

il 

4 

mo<*Qnt 

su 

S7 

•05 

881 

198 

(7-g 

176 

s 

S 

4;i 

Vwt  Firle 

11 

88t 

SB 

- 

» 

• 

3« 

WARWICK. 

tm      - 

tl 

0 

n 

•;• 

•.ow 

MS 

lU 

ijtj» 

HO 

16*        ~ 

10 

43 

B-« 

8,«S 

8.7W     a 

48 

<M 

s-1 

f3S^ 

1,7*7 

sst      ~ 

tts 

on 

5i;8 

140 

tu 

IS 

am      — 

8) 

4»S 

1^*011 

3U 

eu      - 

71 

S 

U 

•-7   . 
■  0 

J7l 

130        — 

U 

507        - 

4 

w 

»-7 

W.rwick       . 

I.i78 

IfiM        - 

- 

1J7 

a 

M 

»1 

WESTMORLAND. 

to.tW.fd    . 

Mt 

Hi        — 

_ 

M 

1 

g 

«■» 

KoRd&l 

1.140          t 

« 

ij 

» 

i-B 

W»t  Ward  - 

197 

\m        I 

- 

13 

1 

•■7 

WH.T8. 

Alderborr     • 

B81          - 

BO 

U 

Am«bi»T     - 

1-7 

Bndnnd      ■ 

W7 

ti      - 

W 

!1 

CkliM 

m 

1«7       - 

IS 

8 

u 

»■■ 

^^KSS^nd     WoottoJ 

338 

wo      — 
im      — 

:: 

«7 
H 

a 

u 

S-* 
4-4 

Buett. 

DcTim 

17 

u 

w 

10-0 

Highwarth  ind  Svindaa  - 

I6n 

lao 

w 

lt-0 

3I» 

'iSi 

n 

10-7 

tu 

m 

18 

1 

< 

l-l 

Ml 

>-• 

Mm- 

10 

■;• 

psKipr 

33> 

m 

» 

1 

SEK«.,-.     :     : 

_ 

^ 

ft 

W»tbui7  .Id  W]ijri..l1^ 

tai 

MS 

— 

n 

1 

* 

1-7 

.SIS'- 

m 

tgg 

- 

17 

• 

" 

fl-8 

16 


Apf.  a.  Vo.  1. 

Dimt  of  Vaoci- 

nMKmOfBoen' 

lUtuni«,iWi. 


Bsxvmnti  189U 


WORCE8TBR. 


Bruinantnre  - 

Droitwich     • 

Dadlej 

Bvethmm 

Kidderminster 

King*!  Norton 

MtSley 

Penhore 

8hip«(on-on-8tour 

8toarbridge  - 

Tenbury 

ypton*on>Sevcm 

worcetter    - 


YORK,  East  Ridixo. 


Beverley 
Bridlington  - 
Driffield 
Howden 
Kingfton'ii  pon-Hull 
PAtrinfirton   • 
PocklinKton  - 
8culcoate8     - 
8kirUuKh     - 
York  - 


YORK.  NosTH  RiciNO. 


Aysfrarth 

Itt^dalc 

Euiupwold  • 

Guisborough 

Helmnley 

Kirkby  MooniUe 

Leybam 

Maltoti 

Middlesbroiu^h 

Northallerton 

Pickering 

Reeth 

Richmond    - 

Bcarborough 

Stokenlcy 

Thirtk 

Whitby 


YORK,  WXBT  RiDIHO. 


BamtUy 
Bierley.  North 
Brmdford 
Brmmley 
I)ewib\iry     • 
Donciutnr     - 
Ecclesall  Bierlow 
Goole 
Halifax 


i 

i 
1 

B 

1 

'8 

m 

• 

JB 

1 

I 

1 

0 
OD 

P 

1 

1,081 
611 

6.736 
478 

S»770 
411 
S40 
415 

5,127 
1H8 
647 

1^13 


730 
406 
672 
860 

2,671 
216 
8H7 

4,728 
261 

2,817 


112 
213 
211 

i;i23 
185 
140 
l«9 
6U& 

4.726 

301 

310 

78 

318 

1.194 
291 
310 
711 


4.173 
3,694 
6340 
2,216 
4.601 
2,106 
4,8M 
858 
4,N68 


I 


97 
191 
192 

1.138 
115 
110 
175 
471 

3,941 
271 
254 
67 
271 
020 
264 
278 
607 


3.278 
2,399 
8.149 
1.748 
2,347 
1.702  I 
4^007 
I  727  I 
646  I 


__  I 


14  :  — 


16    - 


4 
1 


6  !  - 


fi4M 
OflO 

4:*9 

4,039 

401 

1,003 

24«S 

387 

297 

366 

2,749 

161 

489 

825 


I 

«13  — 

413  I   1  I 

604  I   1  1 

829  I  —  I 

IfiM  I  11  I 

174  I  — 

331  .  — 

3,870  ■  48 
224 

1,877 


I 


10 

6  I 

9  I 

1 
11 

8 
36 

1 

1 


1  ' 


12  i  —  : 


2  I  - 


9  I  - 


1 
3 


82 
89 

697 
86 

104 

348 
86 
28 
89 

8U9 
19 
30 

176 


61 
46 
48 
29 

885 
19 
89 

516 
21 

244 


11 

19 

12 

124 

i 

li» 
11 
62 

549 

25 

41 

(i 

20 

13S 
25 
25 
73 


632 
897 
871 
243 
743 
217 
5IS 

675 


in 


1 


II 


5 

4 
77 

S 
7 

21 
S 
S 

61 


16 
1 

S 

22 

2 
4 

28 
4 

48 


40 

if 

IS 

4-S 

IfiB 

Jf 

as 

:•% 

M 

81 

»8 

nt 

8 

It 

IS 

4-4 

IS 

4t 

M 

S'l 

4     < 

91 

S5      : 

•1 

20 
2 
2 
2 

18 
76 

6 
2 

4 

31 

2 

13 


40 


16 

11 

S07 

21 

U 


IS 
196 


7-7 
7-8 
8-8 

r« 

8-9 

ir* 

4-4 

it 

ri 

7-» 


29 
42 
30 
15 
61 
75 
32 
8 
11 


4 
S 
7 

41 
9 
9 
1 

68 

161 

5 

9 

3 

17 
400 

10 
7 

18 


3*6 

1*4 
S'S 
4-< 

8-1 
7t 
1-i 
11-8 
4-8 
1-7 
4-8 
6-4 

6-i 

Ml 
4-1 
2-8 
4-4 


S24 
760 

1.781 
206 

1.436 

106 

841 

SS 

3,696 


8-6 

22-9 
Sl-8 
19'9 

3i'» 

8-6 
6-4 

4-8 
74-9 


Wm  EiDiKS — coni. 


Keighley 

Leeds 

■OniebtiTD,  G.. 

tWel«f  Bridgo 
PBiiist4jne 

PonteftKt 


SMtbergb 

Mbjr- 

SoUte- 

Sbemeld 
Skipton 
TBdnatf 

VakeBeld 


AH6LB8BT. 


BoShad 


BBECKXOCIC. 


Abenrmn     - 
AbeiTiIoilh 


C&SUABTHBN. 


HewcMtle-Bmlm 


APP.A.ira.1. 

nnMoTTaMl- 

QaHMi  Oaaan' 


m 


»™.™. 

— 

1 

• 

1 

■5 

1 

-3 

K 

1 

1 

, 

CAEXAttVON. 

BH 

ns 

, 

_ 

N 

u 

n 

Csnurvon    - 

IJM 

Tse 

IM 

PwUhSl        '.                     '. 

HI 

tan 

4M 

= 

z 

m 

» 

8 

°fl 

nBNBIGB. 

Lluinrit       ■ 

MS 

ffiT 

n 

10 

Buthin 

M7 

138 

IS 

1 

WmriiKii      . 

tin 

l^* 

1 

~ 

m 

47 

4-« 

FLINT. 

A>t>h,8t.     • 

on 

678 

t 

_ 

M 

f 

im 

SSI 

n 

11 

BolywoU      -         -         - 

LMl 

1A27 

1 

- 

Wl 

TS 

T-* 

QLAMORHAN. 

BridnnduidC<nrbridn  • 

1,8M 

IJM 

!7 

z 

M7 

M 

4n 

?: 

Oower          - 

W8 

11 

KerthrrTldfll 

%m 

a.i»a 

44 

Kemth 

8jan 

u 

am 

1« 

Fontjpndd  - 

(l,»3 

1» 

n» 

BwansM       - 

^«w 

a,8w 

* 

- 

SS7 

laa 

*■ 

HEBIOKBTH. 

c^i^n     ".     : 

Ul 

110 

_ 

_ 

18 

4 

_ 

S-0 

Boljrelloy     - 

3U 

40 

Testiniog      . 

7M 

«i 

~" 

- 

It 

« 

a-» 

MOSTGOMKET. 

Fordcn 

411 

ne 

_ 

_ 

U 

in 

19 

a'S 

UwifjUiB     - 

4M 

413 

M 

10 

17 

M.cliynUeUi            : 

W 

B7« 

tw 

~ 

~ 

» 

J 

» 

*-7 

PEMBKOKB. 

m 

30 

Narbcrlh       - 

Ml 

Pemhrok.     - 

n> 

1 

~ 

w 

a 

11 

ft 

EADSOB. 

Kniichlon      - 

s» 

IM 

_ 

~ 

n 

14 

«s 

^i'- 

Rliaynder      - 

177 

m 

— 

"" 

M 

— 

15 





■       «..-w 

No.  2. 

List  (alpbabeticallf  arranged)  <^326  Ukiohs  ioepected  doTiDg  the  Year 
1893,  with  refereooe  to  the  PsocEUMaGS  under  the  Taccimatioii 
Acre,  1667  and  1871,  and  an  Acoonwi  of  the  Awards  ecrtifled  bj 
Uh  Boakd  as  pajable  to  the  respective  Public  VAccnrATOBS  oat 
at  Comrrr  Fdnds. 


llMWlUfOf 

FnSikTMel- 


20 


App.A.No.2. 

Isneockm  of 
Pu^ViMxsi- 
nftlion. 


UNION. 


Blandford  • 
Blything  - 
Bodmin  • 
Bolton 

Boimere  and  Claydon 
Brmckley    • 
Bndfleld  • 
Biadtord  (Wilts) 
Bradford  (Torks) 
Brmmley    • 
Bridgrnorth 
Brkllbiffton 
Briitol 
Brixworth- 
BromflgroTe 
Bromyard  • 
Bnntingford 
Burnley     - 
Burton*on*Trent 
Bury  St.  Edmunds 

Calne 

Camberwell 
Cambridge 
Oamelford  - 
Oannook    • 
Oamarron 
Catherington 
Oaxton  and  Arrington 
Corno 
Chelsea     - 
Cheltenham 
Ohester.l«»^treet  • 
Chesterton 
Chippenham 
Chipping  Norton 
Ohipping  Sodbory 


Range  of  Awards 
in  each  Union. 


Mini- 
mmn. 


4 

2 

8 

6 

7 

6 

9 

8 

8 

2 

4 

8 

5 

6 

S 

— 

4 

8 

4 

8 

S 

3 

4 

2 

1 

1 

5 

6 

5 

4 

3 

1 

2 

2 

7 

2 

8 

S 

1 

1 

1 

1 

5 

2 

1 

1 

2 

2 

6 

3 

4 

2 

I 

— 

4 

2 

3 

3 

2 

2 

3 

— 

4 

3 

7 

5 

6 

4 

4 

4 

6      . 

8 

£  9.  d. 

812  0 

5  8  0 
418  0 
2  19  0 
9  18  0 
2    2  0 

6  12  0 

24    2  0 

2  19  0 

8    4  0 

1  12  0 

2  12  0 

17  0 

2  12  0 

18  0 

7  4  0 


62    4  0 

0  16  0 

10  0 

4  15  0 

6  19  0 

15  0 

29    6  0 


Xaxi. 


TotelSnm 


in  each 
Unioii. 


Medii 


£  9.  d. 

6  17  0 

12    3  0 

7  12  0 
69  10  0 
14  16  0 

2  19  0 

10  11  0 

41  16  0 

28    0  0 

19    8  0 

5    8  0 

7    9  0 

25  15  0 

5    8  0 

2    9  0 

69  18  0 


77  6  0 

12  2  0 

27  6  0 

22  3  0 

7  6  0 

8  7  0 
68  IS  0 


10    9 

0 

40  12 

0 

6  11 

0 

9    0 

0 

3    9 

0 

18    9 

0 

7    8 

0 

18  16 

0 

1  15 

0 

15    4 

0 

£    9.  d. 

9    9  0 

BS  IS  O 

80    6  O 

981  16  0 

S4  14  0 

7  16  0 
41  19  • 

09  IS  0 

35  12  0 

29    0  0 

6  15  0 

14  12  0 

28    0  0 

SO    6  0 

8  4  0 
8  0  0 
3  17  0 

141  11  0 

17  14  0 


12  11 
129    9 

46  1 
18  17 
36  12 
26  18 

13  5 
17  10 
97  19 

67  7 
38  10 
46  12 
4U  9 
21    0 


0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0  I 


Dr.  nsl 
»    Aky 


Dr.Aliy 

M    Hflti 

M    owei 

Mr.Boyi 

Br.  Ylsto 


m    Aiiy. 
M    Hon 


•  Whei 
Xr.BdjI 

Do. 
Dr.  Airy. 

Mr.BAorlt 
Dr.  Sweet 

M    Ally. 

M  Horn 
Mr.  Btso 

Dr.  Sweet 
H    Airy, 

•  Field 
t,    oweet 

Mr.  Bfijh 

Dr.  Field 

n    Airy. 

Mr.Royle 

Dow 
Do. 


21 


UNION. 


Chorley     • 
Chratchiirch 
Chnrch  Strutton  • 
Ctrencester 
Cleobury  Mortiiiier 
Clitheroe  • 
dnn 

Colchester* 
Columb.  Rt.,  Major 
Oonway     • 
Cookham  - 
Corwen 
Oosford 
Coventry  - 


Cricklade  and  Wootton 
Banett. 


Darlington 

Baventry 

Devi  set 

Dewsbury 

Dolgell^ 

Doncaster 

Dorchetter 

Bore 

Drayton 

Driffield 

Droitirich 

Droxford 

Dudley 

Durham 

Dnnl^ 


^8 
§1 


If 


5 

S 
4 
5 
2 

6 
4 
1 
6 
3 
S 
S 
5 
1 
S 


6 
6 
6 
12 
6 
7 

e 
s 
s 

8 
6 

4 
8 
6 
8 


2"^  5 

s 

th 


Banfe  <^  Awards 
in  each  Union. 


Mini- 
mom. 


mum. 


6 
1 
4 
5 
S 
4 
S 
1 
3 
8 
2 
2 
4 
1 
3 


8 
5 
6 

8 
5 

4 
6 


V 


7 

6 
2 
7 

4 
8 


«.  d.  I 


12  15  0 

14  0 

0  17  0 
8  3  0 
8  19  0 
3    0  0 

3  17  0 
11  12  0 

1  18  0 

4  6  0 
4    2  0 

4    7  0 


3  18  0 

0  10  0 
14  0 
10  0 
2  6  0 
2  3  0 
13  0 

1  18  0 

2  10 
110 
6    3  0 

12    8  0 

16    2  0 

2  16  0 


£    M,  d. 

22    8  0 

4  15  0 

8  6  0 

9  If  0 

15  6  0 

6  0  0 

7  19  0 

16  12  0 
16    7  0 

8  H  0 

9  6  0 

9    6  0 


66  IS  0 

6  14  0 

14  18  0 

17  18  0 

9    5  0 

34    6  0 

16    1  0 

12    1  0 

8    0  0 

10  15  0 

•  16  0 

40  17  0 

29    3  0 

6  19  0 


Total  Sum 

awarded 

in  each 

Union. 


App.  A.Ko.2. 

Inspeotiouof 
PnUteYacoi- 
nation. 


Medical 
Inspector. 


£    «.  d, 

87    4  0 

9    3  0 

10    8  0 

26  0  0 
17  16  0 

27  19  0 
13  17  0 
68  15  0 

17  10  0 
40    0  0 

18  5  0 
12  16  0 
26  13  0 

19  0 

22    6  0 


66  8 
20  12 
39  14 
74  7 
22  13 
46  6 
32  8 
6  9 
28  18 
26  19 
86  6 
U  18 
205  1 
74  19 
14    2 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Mr.  Bvans. 
Dr.  Sweeting. 

»    Whealon. 
Mr.  Koyle. 
Dr.WbeaUm. 
Mr.  Erana. 
Dr.  Whealon. 

„    Oopeman. 

»    Home. 
Mr.  Royle. 
Dr.  Sweeting. 
Mr.  Royle. 
Dr.Aiiy. 
Da 
Mr.  Boyle. 


Dr.  Fletcher. 

„    Home. 
Mr.  Boyle. 
Dr.  Fletcher. 
Mr.  Boyle. 
Dr.  Fletcher. 
Do. 

»  Wheaton. 
Do. 

,.  BruceLow. 

„    Fletcher. 

„   Sweeting. 

„    Fletcher. 

Do. 
Mr.  Royle. 


*  InapeetodinUBS. 


'I 


■ffiTSS 


.:?';; 


FcriahiU 


OnrMuig  • 

Omrgf.  8L,  But 
Opnn*na.  St, 
nimiontn- 


llartl'Tipn 
HnrtlH«"< 

HMllnri'tui 


■  u  « 

lU    • 

1    t    0 
Bl«    0 

1«    7    0 

t    t    0 
MU    0 

■  S    0 
S    4    0 

»14   0 
T    S    • 

sue 
n  7  • 

Mia  a 

UU    0 

15    7    0 

.,. 

10  IT    0 

4  19    0 

8  17    0 
43    S    0 
U  18    1) 

ttU    A 

U  1*     S. 
■    1 
U  U 

MU    • 


m  IS  I 
w   s   I 


Mr.  Braa 
Dr.FMd 


Dr.  FlBUl 


'  Dr.Swe* 
-  Hum 
M    Airy. 

I    -    Flaw 

I  Dr.  BvMti 


ONIOH 

^1 

1l 

3 

l! 

BuweofAwuil* 

iDMChUllklD. 

TMkiaam 
Mirded 

incMfa 
Unton. 

■edial 
InqnOMr. 

■ini- 

TtMli. 

t  ,.d 

£    1.  <1 
17    1    9 

Mr.Bqjto.    , 

14    3    0 

WIS  a 

«9   a   9 

i>I>L 

Helnuier  - 

- 

- 

- 

- 

Or.  Home. 

Bskuio     - 

7    S    « 

11  Ul    0 

97    9     0 

Do. 

Heuu-oith 

1     0    D 

leu  a 

99  17    9 

.   BnioeLoK 

Henl.,      -         - 

SIO    0 

US) 

nun 

Ur.Bt.;^. 

Hen^ord    - 

HBO 

«ia  • 

Till    8 

Dr.WhertOd. 

Hutford   - 

au  s 

14  17    • 

13    4   9 

Mr.BcfflB. 

Bisbvortb  wd  SwiDdco 

«  0  a 

S    0    0 

11    9   9 

Do. 

HitduB     - 

- 

- 

fil9   9 

Do. 

HollMadi- 

> 

_ 

_ 

19    S    9 

DT.FtMelwr. 

U    1    0 

IS  s  e 

aa  s  9 

Hr.B^lt. 

>  e  0 

U    B   • 

1114    9 

Dr.FWotei 

Bowdcn    . 

a  «  0 

-a  B  9 

ail  D 

HOIM         - 

I    J    0 

919   9 

iai4  9 

..    Ai«7- 

Jloddenfleld       ■ 

air  g 

aiu  • 

IS    7    9 

„    nal«)ur. 

lU    0 

T19    9 

V    1    D 

„    B<*Mu«. 

BuDilet    . 

a  e  a 

SSU   9 

79  19    D 

.    FMohM 

, 

^u  0 

UU    9 

97  11    9 

-   UW, 

Ipnrush      - 

I 

99  14    9 

Dr.ibT. 

Uliogton  ■ 

a 

1 

«»    0 

aau  9 

118  U    D 

.  nr9Mfi«. 

iTO,at.  - 

' 

> 

4U    0 

711  g 

18  19    9 

-   kin. 

K«lgUe;   . 

1 

OU    0 

a  ID  0 

8  18    0 

1 

1 

- 

- 

asu  9 

.     flWMtiOlt 

KtUrins- 

t 

1 

1    1    0 

4U   9 

8    9    9 

.     HOTM. 

" 

1 

4U    0 

97U    « 

81    9   g 

.   rMdMT. 

KiDr>Kart«i 

T 

7 

1    I   0 

aa  f  9 

IMU    9 

Do. 

KiDgt™    - 

S 

1 

i'  i  « 

au  9 

ni9   9 

.    WMon:' 

1 

1 

- 

- 

a  *  8 

.  h;;^;.. 

* 

1 

a 

■  U   9 

U14    9 

18    9    9 

.     'itac^iuiw. 

*n.A.l(>.a, 


■•:.;4"i 


■■.ii". 


.1. ■■,»!'' 
■i..l.! 

.1  I'll.' 

'i"     '  ■•  ' 

::■*■■ 
■4- 

1,1    '■ 

!■!■ 


4. 


7..C 


(•jl.':]' 

'•:.  i 
■ '"  t 

i  -K, 

U|..,r. 


ii 


V, 


■•■:    a 
>  ^ 


ii'      • 


I. 


'   •  .1 


ATP.  A.  No.  1. 
iDflMotton  of 
natioii. 


UNION. 


L«mbMh   - 

LanchMter 

Launoefton 

Ledbury    - 

Leedi 

Leigh 

Leigfaton  Baziard 

Leomiiuter 

LewiahAin- 

Lichfield   - 

Linton 

LiBkeud   • 

Lirerpool  - 

Lkniynin  • 

Llanrwst  • 

London,  City  of 

Ludlow 

Laton 

Lymington 


24 


K  t 


il 

I- 

.<5S 


I 


j     Bftnge  of  Awards 
I       in  each  Union. 


TolalBaiii 


!        Mini- 
[^  I     Binn. 


in 
Union. 


Medka] 
InipMtc 


.41 


Machynlleth 

Madeley    • 

Malmesbnry 

Malton      - 

Manchester 

Marlborough 

Martley     - 

Marylebone 

Melkiham . 

Mere 

Meriden    • 

Middlesbrough 

MUdenhall 

Mile  End  Old  Town 

Mutford    and    Lothing 
land. 


5 
4 
6 
3 
7 
S 
2 
8 
6 
6 
3 
7 
8 
5 
8 
2 
5 
5 
4 


4 

4 

4 

6 

3 

2 

6 

2 

2 

2 

3 

4 
o 


6 
8 
6 
S 
7 
8 
2 
8 
4 
3 
t 
8 
1 
3 

2 

4 
8 
2 


2 
3 
2 
3 
3 
1 
3 
2 
2 
2 
8 
8 
1 
2 
8 


M    9. 

14  U 

2  11 

0  10 
0    0 

0  17 
18  16 

1  0 
1  12 

6  9 
5    8 

7  16 
512 


I 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


5  8  0 

6  18  0 
4  6  0 
2  0  0 
4  14  0 


5  6  0 

6  0  0 

1  11  0 

2  8  0 
16  12  0 

4  10  0 

59    8  0 

15    9  0 

6  10  0 

1  16  0 

8    4  0 

86    2  0 

6  16  0 


£  *,  d, 

86  19  0 

n  17  0 

7  11  • 

10  0  0 
78  8  0 
68  11  0 
88  14  0 
18  19  0 
84  14  0 
83    4  0 

0    6  0 

U    7  0 

7  14  0 

11  1  0 

7  11  0 

8  8  0 
8    8  0 


6    8  0 

24  12  0 

5  11  0 

5  9  0 

86  12  0 

8    5  0 

87  1  0 
27    1  0 

8  19  0 

6  2  0 
61    8  U 

67  18  0 

67  17  0 


£    9. 

tn  14 

4t  6 
M  16 
19  0 
l«t  18 
115  15 
2S  14 
28  17 
69  6 
66  14 

17  1 
24    6 

11  17 

18  5 

17  19 

21    S 

7    8 

12  17 


O 

0 

O 

0 

O 

O 

O 

O 

0 

0 

0 

0 

0  I 


Dr.  8wwt 


w    Aiiy. 
Mr.BfW 

.    Eofte 
Dr.  What 


Mr. 
Dr.Aiiy. 


<»    Afcy. 


0 
0 
0 
0 


Do. 

^    8««Ci 


Dr.  Sweaii 


11  IS 

0 

1  Dr.  Hone 

1 

38  10 

0 

..    Wheal 

7    2 

0 

Hr.  Rogrle. 

11  17 

0 

Dr.  Home 

82    H 

0 

..    Airy. 

6    0 

0 

Mr.  Boyk 

1?  12 

0 

Dr.  Flctch 

146    9 

0 

»    Sweeti 

12  10 

0  , 

Mr.  Royle 

15    9 

0  , 

JDa 

12    5 

0 

Dr.  WilMi 

98  17 

0 

*.    Honu 

18  16 

0 

.,    Aiiy. 

91    0 

0 

1 

M    Sweet 

101    7 

o| 

.»    Airy. 

4i 
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UNION. 


Neots,  St. 

NBwbmy  - 

NewoMtle-on-Tyne 

NewcMtle^nnder-Lyme 

Nowent 

Now  market         - 

Newport  {Mon,)  - 

Newport  (Salop)  • 

Newtown  mod  LbuucUoes 

Nothallerton 

Northampton 

Norttdeach 

North  ^Wltchf ord 

Nuneaton  - 


Qnnsldrk  • 
Osweetry  - 
Oundle 

Ousebum,  Great 
Oxford 


Fancrafl,  St. 
Fateley  Bridise 
Fatrington 
Pennnce  - 
Pershore   - 
Peterborough 
Petersfield 
Pewiey 
Pickering  - 
Plomeigate 
Pocklington 
Pcntefrael 


I! 


o^ 

^ 


II 


s,H 


Baoge  of  Awards 
in  each  Union. 


mnl- 


Xaxi- 
ninni. 


Total  Sum 

awarded 

in  each 

Union. 


Medical 
Inspector. 


6 
3 
S 
3 
3 
8 
9 


2 


6 
5 

4 
6 
1 


5 
1 
4 
2 

3 
6 
!• 

4 
3 
2 
2 
6 
3 
2 


6 
ft 
1 

2 
1 


1 

1 

2 

2 

5 

3 

6 

2 

ft 

3 

7 

5 

4 

3 

ft 

ft 

3 

2 

6 

6 

6 

3 

7 

6 

it    9.  d. 

2    3    0 


£    «.  A 
11  18    0 


27    8 

0 

68    7 

0 

1  19 

0 

28    0 

0 

ft  10 

0 

7    7 

0 

6    5 

0 

28  19 

0 

8  19  0  ,  10  4  0 
5  2  0  16  7  0 
3  11 


2    8    0 

0    6    0    i    0    ft 


16  0 
4  4  0 
4    6    0 


I 


9    8    0 
4    9    0 

1  14    0 


0    7  0 

0  14  0 

0  11  0 

612  0 

3  7  0 

4  12  0 
2  16  0 

2  2  0 

3  6  0 
2  ft  0 
2    9  0 


0 
0 
ft  18    0 

7  9    0 

8  10    0 


42  16    0 
32    9    0 

6    ft    0 


10    3  0 

2    9  0 

17    6  0 

14  12  0 

ftl  14  0 

12    4  0 

10  18  0 

7  17  0 

7    6  0 

ft    1  0 

3ft    8  0 


I 

£    «.  d., 

27    6  0  I  Dr.  Airy. 

7  17  0      .,   Sweeting. 

161    3  0      n  Aiij. 

30    8  0  j  Mr.  ETana. 

20    0  0      n  Royle. 

65  1ft  0.   Dr.  Airy. 

52    4  0  !    *,    Fletcher. 

34    2  0      »    Whealon. 

29 16  0  I    M    Home. 

ft  19  0  I  Do. 

0  10  0  Do. 

16  16  0    Mr.  Royle. 

16  16  0     Dr.  Airy. 

12  16  0      «    Wilwn. 


13113  0 

09    3  0 

8    4  0 

7  19  0 

40    9  0 


Mr.    T.    W. 

Thompson. 
Dr.Wheaton. 

„    Home. 

„    Fletcher. 

Mr.  Royle. 


162    1 

0 

Dr.  Sweeting. 

10  10 

0 

„    Fletcher. 

ft    3 

0 

„  BracoLow. 

26  17 

0 

„    Home. 

29    3 

0 

„   Fletcher. 

90    1 

0 

M    Home. 

24  14 

0 

„   Sweeting. 

34    3 

0 

Mr.  Royle. 

9  19 

0 

Dr.  Home. 

34    3 

oi 

n   Airy. 

10    4 

o! 

,.   firuoeLow* 

97    4 

ol 

„    Sweeting. 

APF.  A.  No.  2. 

Inspection  of 
PnatoYaeci- 
nation. 


•  Specially  inspected  fai  1893. 


■.:l.l 

■■:  :*■■  , 


I  ■ 


* 


'\- ' 
-.-  -v. 

H ; 

-1 

■  ■■  •■ 

I*  ■ 

■  I  ■"    ■ 

.   4.-   ■ 

'I  i 

.,  i'  1:  ! 

ii    ■  1  ■ 

• 

'■'  '"' 

■  "J 

I     ■ 

:■  •„  t 

I    ■  — 


■ 


■1    .  . 


App.  i.  No.  t. 

InapecMonqt 
VuOicVMCi- 
Rfttion. 


Readiiur 

Redruth 

BiDfwood 

Bipoo 

Bisbridm 

Bomaey 

Bom 

Boyflton 

Bugby 

Buthin 


Iteddlcworth 
Salford      • 
Samford    • 
Scarborough 
Seolcoatcfl 
Sedburgh  • 
Sedgefleld- 
Selfdon     • 
Selby 

Shaftesbury 
Shefield    • 

Shitatl      • 
Shiptton-on-Stour 

Skipton     • 
SkirUugfa  • 


1 
6 
1 

4 
5 
4 
4 
6 
8 
S 


1 
4 
4 
6 
6 
8 
4 
4 
4 
S 
6 
4 
5 
8 
6 


1 
8 
1 
S 

s 

8 

2 

4 
6 


18  17  0 

8  10 

S  7  0 

S  1  0 

U  0  0 

4  8  0 

2  8  0 


1 
S 
S 
8 
4 
8 
8 
8 
4 
8 
6 
8 
6 
8 
1 


8 
4 
4 
1 
3 

14 
6 
1 
8 

11 
6 
S 
8 


15  0 

4  0 

8  0 

19  0 

3  0 


19  18  0 

17  8  0 
19  19  0 
82  3  0 
81    4  0 

18  4  0 
5  17  0 


31  16  0 

12    8  0 

6    7  0 

96  10  0 

8  17  0 


67  18  O     Dr.BwMl 

at  10  O       ^    Ho» 

to    8  O 

81  16  O 

88    S  O 

88    4  O 

80    4  0 


M   Airy. 


88    9    § 
SO  11    0 


< 


Mr.Bovto. 
Dr.  WHw 


13   8    §  :  Dr.  Bruoel 


I 

9    1    0    '> 
I 
19  19    0 

18    6  0 

37  10  0 

9    6  0 

13  10  0 


14  0    !  16    1    0 

4  0 

0  0 

8  0 
16  0 

9  0 
18  0 


7    0    I    6  16    0 


86    7  0 

88  9  0 
14  18  0 

156  11  0 

7  0  0 
46  11  0 
81  17  0 

89  9  0 
17    8  0 

167  II  0 

28    6  0 

85  18  0 

10    8  0 

8  10 


••    Aixy. 
Do. 


Ik^ 


Mr.  BfiMi 

Br.Fletcte 

Da 
m    Airy. 


..    Flelchi 
Do. 
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UNION. 

r 

ineadiUnkm. 

!Mal8iim 

awarded 

ineadi 

Medical 
luapeetor. 

M  tali- 
nmBL 

Mail* 

Unloo. 

SoUhoU     - 

B  9.d, 

8  16    0 

£  9.  d, 
14   6    0 

M    9.4, 
89  14    0 

Dr.  Wilson. 

Soatbam   • 

2    7    0 

718    0 

IB  17    0 

Do. 

SouihShieldB      - 

1 

66    6    0 

81    8    0 

147  U    0 

M   Fletcher. 

Btifford 

5    4    0 

tl    5    0 

86  18    § 

Ifr.  Brans. 

8tockbrid«e 

9    7    0 

10    8    0 

19    9    0 

Dr.  Sweeting. 

Stockton   • 

11    4    0 

87  19    0 

49    8    6 

.   Fletcher. 

Slokesley  -         -         - 

819    0 

7  U    0 

84    6    0 

fltokoHipon-Trent 

14    6    0 

108    8    0 

846    8    0 

Mr.  Evans. 

Stone        ... 

16    8    0 

16  14    0 

88    2    0 

Do. 

Stonrliridito 

6  16    0 

40    6    0 

91  14    6 

Dr.  Fletcher. 

Stow 

2    0    0 

10    1    0 

88  17    0 

*   Aiiy. 

Stow^oo-the-Wold 

— 

— 

6    9    0 

Mr.Eogrle. 

StimtfbrdK>n.Avon 

S    1    0 

IS    1    0 

89    6    0 

Dr.  Wilson. 

Stratton    - 

— 

— 

— 

— 

M    Home. 

Stroud 

1 

fiU    0 

U)    5    0 

81    8    0 

Mr.Royle. 

«    8    0 

11    4    0 

16    7    0 

Dr.  Fletcher. 

SndbcuT    • 

1  U    0 

18    0    0 

64  12    0 

• 

»    Aiiy. 

SuiKlerluid 

■ 

S    4    0 

67  17    0 

169    7    0 

n   Fletcher. 

TidfiMter  • 

0    9    0 

IB  11    0 

84    7    0 

Dr.  Fletcher 

Tamworth 

S7  11    0 

88  19    0 

66  10    0 

Mr.  Brans. 

Teeadale    • 

6    8    0 

10  18    0 

24    1    0 

Dr.  Fletcher. 

Tenboiy   .         .         - 

— 

— 

8  16    0 

Do. 

Tetlmry    - 

— 

— 

6    4    0 

Mr.  Boyle. 

Tewketbory 

— 

— 

— 

— 

Do. 

Tbame 

17   0 

10  10    0 

86    1    0 

Do.- 

Thingoe    - 

•  g 

17   0 

U    8    0 

46  14    0 

Dr.Ahy. 

ThirdE       • 

110 

7  10    § 

16    6    0 

M   Home. 

Thornltury 

.      A 

1  18    0 

11    7    0 

18  19    0 

Mr.Btqrte. 

Thome      •                   • 

.     ^         ij 

i   Y   0 

-8    6    0 

'4    9    0 

Dr.  Fletcher. 

Thnpaton  - 

•  I 

— 

8  14    0 

M    Home* 

Tiabary     • 

'      • 

«    5    0 

719    0 

18    4    0 

Mr.  Boyle. 

Todmordan                   '* 

e 

*4  i    0 

10    1    0 

14    8    0 

Dr.FMeher. 

Towoevter- 

4  16    0 

6    1    0 

10  17    0 

M   Home. 

Tozteth  Ptark      - 

16  14    0 

19  19    0 

S6U   0 

m   Airy. 

Tmro 

• 

18    0 

1110    ^ 

■ 

24    7    0 

»  Home. 

App.  A-Naf. 

InneotioBeft'   ' 
PodieTaeel* 

nation. 


Arr.1.  Ha.1 

tnniMamal 
PnGlkVoad- 


txiox. 

1 
1^ 

if 

iBcaobCuimi. 

lMp«dk 

:i 

^fc 

Hbl- 

JUik 

UniDD. 

a 

^ 

fnif,f.t 

n  u  • 

Dr.FtakJ 

DtMHMr. 

' 

' 

s   1   0 

S    t    0 

10    0    0 

Xr.Bmni 

-W.ke(Wrt . 

T    T    0 

110  u    • 

Dr.FtoW 

■W.liin»lort 

11    1    D 

u  a  0 

M  e  D 

»    »Mri 

WllMll        - 

ai  I  0 

ai  e  • 

80    S    • 

Mr.Bm 

'fir-"""=-" 

UlT    » 

«    4    0 

nils  0 

Dr.(),«t 

WMtfori. 

10  10    0 

»19    0 

a>  a  0 

„    AiT- 

■Wwl^    . 

*    7    0 

WIS    0 

4a  17  a 

_    taM 

Wuti        - 

U    <    D 

11    •    0 

ao  *  0 

Hr.Rvli. 

VarahusMidPDHwch 

7U    0 

8  18    0 

ITU    • 

I>r.rM* 

Vinidiutar 

SW    0 

u   0   0 

aai»  0 

Mr.bvb. 

IZ    S    0 

luu   0 

Mai0  0 

.    Sim 

■WuirlBk  - 

u  a  0 

11  11    0 

S4  1«     0 

Dr.  wan 

■Wrttort     - 

«    B    0 

17  a  0 

81    1    0 

Hr.Rorla 

WMrdiJa  - 

OlS    0 

8  a  ■ 

Mil    0 

Dr.  FlMch 

■ffelliiMtborourt  - 

0  10   0 

in  0 

CIS  0 

„    Hcnb 

■Wi-llinpon  (Bdop) 

T     0     0 

90    S    0 

8*18    0 

..     VIHM 

■Wein 

e  s   0 

on   0 

1)   0   0 

Do. 

■W.«bUr    - 

- 

a  *  0 

Diy. 

■W«t  Bromwich  - 
ire«biU7-oo-8«rBm 

is  «  0 

«u  0 

30  a  0 

,     Rojii.. 

frntburjr    anil    Wbor- 

«1S    0 

10     *    0 

S9    8    0 

Do. 

•VmI  DttiJ 

uio  0 

u  a  0 

IMU     0 

Dr.  Airy. 

WelhBrttf. 

- 

_ 

a   t  Oj   .    Vkiutt 

VcTmonth 

a  I  0  1  u  1  u 

41    4    ol              Ool 

■WlUBftdllB 

«  a  t    u  u  D 

ni*  0:         Da. 

■Wli«tmta«t     - 

I  »   0    1    1    1    0 

4    0    0     Hr.B-wi,. 

VhilhT 

117    0      nil    0 

18    S    0;I>r.H™» 

Whildimrti  (S^p) 

1  U    0      u  ,7    0 

M    S    0.    .    -BT^ 

-VliUltaiij 

-    1   - 

S    »    0       .    Ai^. 

Vw»       - 

11    1    fl    i  -»    T    0 

la    S    0     Kr.B™» 

■Wilton        - 

»W    0 

11   a  0 

-    Beyle. 

TJMION. 

1 

1 

h 

nmgeolAwud* 
inaobDnkHi. 

^mT 

HediTftl 

Mini- 

llul> 

Wimbo™    ud    Cr»i.- 
horne. 

. 

e  1.  d. 

e  i.d. 

18U    0 

.'.!t 

Dr.Fleldwr. 

Wtoehoomb 

s 

s  a   0 

ion   0 

U  U    D 

Mr.  Bajrlc. 

Wiiid»r    ■ 

- 

- 

ao  B  D 

Dr.  Sveetlns. 

WUbHUth- 

U 

a  3  0 

Ifl    B    0 

s  u  0 

,.    Airy. 

■WitMT      - 

u  0   0 

IBIS    V 

33  18    0 

Mr.  BojU.. 

Wobara     - 

- 

- 

S    8    0 

Do. 

Wokini^B        - 

3  1«    0 

7    «    0 

IS    0    0 

Dr.Sweattaie. 

TDlatuUm  aod  Bonlem 

SO  s  0 

SI  U    D 

1«18    0 

Ur.BTruii. 

Wolvorh»niptoo  ■ 

- 

- 

w  s  0 

Ito. 

Woodbridee 

*I»    0 

U     B    0 

uu  0 

Dr.Airr. 

ToodKock 

- 

" 

§18  a 

.  an*. 

Tooliriob 

M    G    0 

»  s  0 

sen  0 

_    8w«itow. 

WoioMMr 

~ 

- 

«S    fl    0 

.    Pletoher. 

Wrexhan- 

<  >  0     «u  0 

OBU    0 

.    Horna. 

ToTk 

. 

. 

I  IT    0    IM  le   0 

14D1B    0 

„    BumLd*. 

Total       - 

IMS 

WJ 

- 

- 

Kw  a  e 

Ap».  a.  No.  I. 

InsHotioo  of 
PDblkTMn- 


so 


Apr.  A.  No.  S. 

Nalional  Vaccine 
EstahUihmcnt. 


No.  3. 

Statistics  of  thb  National  VACOnrE  Ebtablishmxiit 
Educational  Vaccination  Stateoxts. 


Aan> 


I. — Staff  at  end  of  1893. 

N.B. — thv  Stations  nanwd  in  italiet  are  Edncalioiml  Vaccinal  ion 
authsraed  bj  the  Local  Govenuuent  Board. 


l>»icHpl  ion  of 
Vaccinator. 


Vaccinntors') 
Hupplyin  g 
Ivniph  for 
{Le  public 
aenict*  and 
A  a  iHriod 
from  the 
r  a  rlia- 
mentar  y 
grant. 


PArocbial 
and  other 
Vaccina- 
tor!    not 
Mlaried 
from   the 
rarlia- 
mentarj. 
grant, 
but    con- 
tributing 
l^mph  at 
a      fixed 
rate       of 
payment. 


Name  of  VaccinatCM*. 


Vaecinatiou 
Btationa. 


I>mj%9adRamtt 


1.  Dr.  R.  Cory 

8.  Mr.  Joseph  Loane 


Swrrey  CAopcf- 
Tctumkam  Camri 
Chapel. 


Taea.,  Than.;  t. 
Mod.,  WedaoL;  1 


1.  Mr.  Ellii  S.  Guest 


2-6.  I>r.  Kdmund    Robin< 
son. 

7.  Mr.  N.  K.  RoberU 

8.  Mr.  £.  L.  Webb 

9.  Mr.  J.  Hawthorn 


ManckttUr 


Birmimghai 


■ 


Mondar ;  1. 


f  Monday     -1 
Tuesday   ^\u. 


10.  Mr.  E.  L.  Webb 


I 
-  I 


Liverpool  - 
Pimlico  - 
\ewcastIe-om' 

Tyne. 
Weitmin^ter 


A    WednesdayJ 
'Wednesday;  L 
LjThnnday;  11. 
-  .Tuesday-;  1. 
'  ThorsdAy ;  10. 
Wednesday;  S. 


10. 


1 

I 


Teachers  of 
Vaccina-  I 


tion  not 
supplying 
lymph . 


I 


11-12.  Mr.  K.C.  Greenwood 

18.  Mr.  J.  Loune    - 

14.  Mr.  Frederick  Holmes - 

15.  Dr.  Edward  L^-nes 

16-17.  Dr.  Hugh  Thomson  j 

18.  Mr.  J.  F.  Staines 

19.  Mr.  W.  Skinnei 
SO.  Dr.  A.  C.  Clarke 

21.  Dr.  G.  A.  Miskin 

22.  Dr.  J.  B.  Ruist    - 
2S.  Dr.  R.  Cory 

24.  Mr.  Wm.  McLennan     - 

25.  Dr.  William  A.  Budd    - 

Dr.  W.  Hosband 
Mr.  H.  Lawrence 
Mr.  V.  A.  Jaynes 
Dr.  A.  N.  Montgomery 
Dr.  R.  Cory     - 


-   (Taesday;  ., 

MarvUhont     -  /  j  T^^^yj  *• 

1   Wednesday;  10. 
Whitfchapel     -     Wednesday;  IL 

Leeds         -         -  ; 
Coventry  -  I 

Giasyow  -  i 

Enddl  Street    - 
SheffieU   - 
SpJford     - 


Tuesday:  2.30. 
Tuesday  ;  11. 
Monday  ;  1. 

Mon.,Tbius.;ll 

Tuesday;   lo. 

T^etday;  3. 

Thuisdav;  l. 
Waterloo  -        -    Tuesday  ;  s. 
Ldinbttrah         -  j  Thnnday  ;  A. 
Si.Tkomas"sHo9p,\  Wednesday;  IIJI 
fv/cs(/<iir  M'est  -  1  Monday  •   i 
*^-'*—  -    Thuraday;  s. 


Exeter 

Ediuburah 
Bristol  ~ 
Horsleydown 
Dublin      . 
Cambridge 


Wednes.,  Bai. ;  II 
Wednesiiay:  10. 
Wednesday ;  S. 
Tues.,  Fri.  ;  10. 
^^y;  II. 
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U. — AmuAZ  Vaocinb  Statioh. 


Afp.A.No.8. 


rhe  Animal  VAOcnrE  Statioh  is  at  95,  Lamb's  Conduit  Strvst,  Ettabi Jiment. 
^e  Dr.  B.  Cobt  and  Mb.T.  S.  Stott  attend  for  Uie  YaccJnastipa 
children  on  Tuesdats  and  Thubsdats,  at  10^  a.m. 


i — Sources  and  Amount  of  Ltmph  Supplt  in!  893, 

NJB. — ^The  Stations  named  in  itaiicM  are  Educational  Vaccination  Stations 
anthorised  bj  the  Local  Government  Board. 


cription  of 

Vacdnation  Btationt. 

Number  of  Yaedna- 

tions  performed  at 

the  Stations 

reopectlTely. 

Number  of  Chanteo  of  L/mpb 

supplied  from  the  Stations 

respeetively. 

• 

cbinator. 

Be- 

Taodna- 
tkms. 

Charged  Tubes 

' 

1 

"Ptimij. 

ChamedlYory 

each  estimated 
as  equal  to  10 
iTory  Points. 

einatorsn 

1    ' ' 

laried 

>m    the 
arlia- 

1.  Surrey  Chapd 

2.  Tottenham  Court 

1V8 
319 

19 
86 

1,040 

•     AAl  ■•'■ 

entary 
ant 

Chapd, 
Total 

■ 

482 

55 

1,040 

141 

» 

^.    .. 
1.  MaMehe$ter 

924 

108 

145 

2-6.  Binmnaham  - 
7.  Liverpool 

8,817 

2,350 

— 

liOiS 

490 

86 

— 

lis 

bcbial 

8.  PMico    - 

358 

21 

— 

5 

d  other 

9    NewcoMde-oU" 

586 

IS 

— 

141 

loeina- 

Tyne, 

n     not 

10.  Westminster     - 

537 

25 

— 

5 

latied 

ll-l^itforWeiofie 
18.  Whiteehapd    - 

1,039 

347 

'   VMM* 

87 

nn    the 

2,088 

— 



624 

arliA- 

14.  LeedM      • 

697 

5 



— 

entaiy* 

15.  Coyentrj 

45 

9 

mam^ 

— 

rant, 

16-17.    OlOBQOW      - 

18.  Endeil  Street  • 

1,240 

88 

— 

48 

it    oon- 

204 

20 

— 

105 

ibnting 
mph  at 

19.  Sheffield^ 

20.  Sal^rd    - 

649 
296 

5 
11 

"~~ 

^~ 

fixed 

21.  Waterloo 

1,407 

1 

— 

2,108 

te       of 
yment. 

22.  Edmbmk 

23.  St,     Tkamoi^M 

425 
211 

16 
12 

— 

— 

24.  Glasgow  Wett* 

574 

50 

— . 

14 

25.  Exeter*  - 
Total 
Grand  Total    - 

180 

10 

— 

7 

15,667 

3,127 

4,415 

16,149 

8,182 

1,040 

4,556 

*  Pdrseven  months  only. 
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App.a.  NO.S.  ^^^* — SouRCBB  AND  AMOUNT  OF  Ltxph — eomiinued. 

National  Vaccina      During  the  jear,  additional  supplies  (to  the  extent  of  8^4  chaixe' 
Bftabiiihment     ^^^^^^  ^.^^.^  obtained  from  the  foUowing  gentlemen  :— 

Dr.  T.  N.  Orchanl,  Pendleton. 
Mr.  J.  Bark,  Kirkdale. 
Dr.  F.  Cadell,  Edinburgh. 
Mr.  A.  Meeson,  Toxteth  Park. 
Dr.  K.  F.  Cook,  Gateshead. 
Dr.  G.  A.  Miskin,  Kennington. 
Mr.  H.  E.  Haekett,  Gorton. 


1 1     '  1 


■        u 
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IV.— 'Distribution  of  Hubcan  Ltmph,  18M. 

Number  of  applications : 

From  Medical  Practitioners  in  England  and  Wales  .    4,071 

<                                                 ,1          yj                jy                 Scotland     -             -  -151 

„     the  Army     -            -            -            -             •  .         1 

„    the  Navy  and  from  the  Emigration  Department  *        39 

„     India  and  the  Colonies          -            -             -  -        56 

,,     Diplomatic  and  other  Foreign  Sendees          -  •18 
Supplies  sent  out : — 

Charged  ivory  points          «...  .    \fjg^ 

„       capillary  tubes      -            .            *            -  .    g^787 


k. 


■      ■■    I       . 
I  i 


V, — Distribution  of  Calf-Ltmph,  1898. 

Number  of  applications  ....  .     2^ 

Supplies  received : — 

Charged  ivorv  points      -  -  -  -  ^  18^1 

„      capillary  tubes  -  .  .  .  •         76 

Supplies  sent  out : — 

Charged  ivory  points      ....  ^  10L176 

ry      capillary  tubes  -  -  .  - 
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No.  4. 

Report  on  the  Opeb\tio.ys  of  the  Anima.l  7accine  Station  at  Lamb's    apf.a.No.4. 
Conduit  Street  during  the  year  1893-94 ;  by  Dr.  Cory.  Opemtioiiiof 

the  Animal 

During  the  year  Ist  April,  1893  to  Slst  March,  1894,  276  c&bres  were  SSSSSuS^ij 
received  at  Lamb's  Conduit  Street.  Of  these  (mal^  194,  females  82)  ^y  ^'  Cory, 
were  vaccinated  for  the  purposes,  of  the  station,  other  four  were  rejected 
as  unfit  for  vaccination  purposes.  The  aggregate  weight  on  reception  at 
Lamb's  Conduit  Street  of  the  276  calves  was,  males  56,365  lbs.,  females 
24,94 1  lbs.  On  dismissal  from  the  station  their  weights  were  respectively, 
males  61,039  lbs.,  females,  27,013  lbs.,  so  that  during  retention  for 
vaccination  purposes  calves  of  both  sexes  gained  considerably  in  weight 
males  by  an  average  of  2409  lbs.,  females  by  an  average  of  25*27  lbs. 

Of  the  above  calves,  264  were  vaccinated  with  lymph  directly  derived 
from  other  calves,  and  12  were  vaccinated  with  calf  lymph  which 
had  been  stored.  As  usual,  vacciuations  performed  with  stored  lymph 
proved  much  less  successful  than  the  others  ;  19,997  insertions  in  264 
calf  to  calf  operations  produced  18,596  viisicles,  or  93*00  per  cent.;  and  690 
in  12  stored  lymph  operations  produced  535  vesicles,  or  77*54  per  cent. 
Xo  material  difference  in  the  result  of  calf  to  calf  vaccinations  was 
observed  whether  the  lymph  used  was  from  calves  vaccinated  72,  96, 
or  120  hours  previously ;  irrespective  of  intenal  in  the  above  sense,  the 
rate  of  insertion  success  was  practically  93  per  cent.  The  average 
temperature  taken  in  the  rectum  of  the  82  female  calves  was  102*39 
before  vaccination,  and  103*00  five  days  after  vaccination.  Tho  average 
temperature  of  the  194  males  before  vaccination  was  102*58,  and  103*34 
five  days  after  vaccination. 

Primary  Vaccinations. — During  the  year  7,693  persons  received 
primary  vaccinations  at  the  station,  five  separate  insertions  of  lymph  being 
made  in  each  instance.  Of  these  persons,  3,897  were  male,  3,796  females. 
All  but  54  of  the  7,590  primary  vaccinations  which  returned  for  inspec- 
tion succeeded  at  the  first  attempt  and  in  no  case  was  a  third  attempt  at 
vaccination  requisite.  The  amount  of  insertion  success  obtained  by  each 
of  three  several  operators  was  as  follows.  Of  17  persons  primarily  vacci- 
nated by  Mr.  Stott,  one  failed  to  return  for  inspection.  Of  the  remaining 
16,  nine  were,  on  examination,  found  to  have  taken  in  five  places,  one  in 
four,  four  in  three,  one  in  two,  one  in  one.  Of  991  persons  primarily 
vaccinated  by  Dr.  Savory,  acting  for  Mr.  Stott  or  myself  in  the  absence 
of  one  or  other  of  us,  15  failed  to  return  for  inspection,  and  two  were 
vaccinated  for  the  cure  of  naevi.  Of  the  974  remaining,  816  were  found 
to  have  taken  in  five  places,  56  in  four,  34  in  three,  19  in  two,  32  in 
one,  and  17  fiailed  on  the  first  attempt.  Dr.  Savory's  success  therefore 
was  91*91  per  cent.  Of  6,685  persons  primarily  vaccinated  by  myself, 
87  who  failed  to  return  for  inspection  and  other  29  are  not  taken  into 
account  in  these  statistics.*  Of  the  6,569  remaining,  5,942  were  found 
to  have  taken  in  five  places,  312  in  four,  139  in  three,  74  in  two^  65  in 
one  only,  while  in  37  cases  vaccination  proved  unsuccessful  on  the  first 
trial,  an  insertion  success  rate  of  96*17  per  cent. 

Re -vaccinations, — These  during  the  year  numbered  598>  Mr.  Stott 
performed  7,  Dr.  Savory  45,  and  I  myself  546.  Of  these  latter  407 
were  successful  in  five  places,  48  in  four,  11  in  three,  4  in  two,  11  in  one 


*  Of  these  29,  11  were  operated  on  for  the  core  of  naeri ;  aod  of  the  18  remaining 
4  were  in£uits  yaccinated  with  lymph  taken  at  a  very  early  stage  of  the  calf-vesicle, 
and  14  were  in&ntf  vaodnated  with  stored  calf-lymph  firom  Freroh  or  outside  sources. 

£    82800.  C 
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app.  a.  No.  4,  and  20  were  unAuccesbful.  Other  45  did  not  return  for  inspeetion.  My 
insertion  success  rate  therefore  in  revaccinations  was  90*98  percent, 
and  Dr.  Savory's  93 '  49  per  cent. 

In  all  74  cases  returned  to  thestatiim  after  "  inspection  '*  on  account  of 
some  abnormal  course  of  their  vaccinations.  In  the  vast  majority  of  oeeB 
the  abnormality  consisted  of  sore  arm,  referable  almoat  always  to  ignortm 
treatment  of  the  vesicles  or  of  the  scab,  in  spite  of  tlie  printed  direcdoni 
on  the  backs  of  the  cards  that  are  given  to  the  persons  in  charge  of  each 
infant  vaccinated.  For  the  rest  there  were  six  cases  of  transient  erup- 
tion, four  cases  of  axillary  abscess  following  sore  ann,  and  six  cases  of 
erysipelas  also  complicating  sore  arm. 

Two  deaths  were  heard  of  as  occurring  shortly  after  vaoeinatioQ. 
Elsie  L.  G — ,  who  was  vaccinated  on  the  4th  July,  is  said  to  hare  died 
on  the  24th  July  of  exhaustion  followed  by  convulsion.  Arthur  V.  F— > 
who  was  vaccinated  on  the  I7th  October,  1893,  died  of  erysipelas  oatbe 
7th  November,  1893. 
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No.  5. 

Ap7.  a.  No.^5. 


Abstract  of  Medical  Inspections  made  in  1893  with  regard  to  the  ai^^^ 
Incidence  of  Disease  on  particnlai'  places,  and  to  questions  con-  Xedioa  inipto- 
cerning  Local  Sanitabt  Administration.  ^^°^ 


I.  Alton  Registration  District  (Southants)  ;  population  (1891), 
15,146;  Dr.  Deane  Sweeting. 

Sanitary  Authorites :  Alton  U.  and  B."* 

-Ground  of  Inquiry :  Diphtheria.     Registrar-GFeneral's  Returns. 

Chief  Facts  reported  by  Inspector :  Alton  U. — There  were  14 
eases  of  diphtheria  notified  between  April  29th  and  May  8th, 
of  which  eight  proved  fatal.  Four  families  invaded,  in  three  of 
which  infection  was  directly,  in  the  other  indirectly,  referable 
to  Chaw  ton,  in  the  rural  district  of  Alton.  Spread  entirely  by 
personal  means  No  connexion  with  insanitary  circumstances. 
Suspicious  deaths  from  variously  termed  throat  affections  in 
Alton  in  previous  years.  Hospital  provision  altogether  unsatis- 
factory and  inadequate. 

Alton  R.— 'Lliere  were  -15  cases  of  diphtheria  notified  from 
April  1st  to  July  28th,  of  which  12  proved  fatal.  Confined 
chiefiy  to  Chawton  parish,  and  extended  thence  to  fixe  other 
parishes.  Many  minor  cases  of  sore  throat  bridging  over 
incidence  of  notified  diphtheria.  Origin  of  first  case  at 
Chawton  not  determinable.  Disease  spread  chiefly  by  school 
assemblage.  Chawton  school  found  defective  in  ventilation 
and  in  excrement  disposal.  No  definite  connexion  with 
insanitary  surroundings ;  but  water  supply  inadequate,  and 
excrement  removal  imperfect  throughout  the  district.  School 
closure  resorted  to ;  but  tardily  at  first.  No  proper  hospital 
provision.     A  farmhouse  extemporised  as  a  hospitid. 

f.  Amlwch     (Anoleset)  ;    population    (estimated),   2,500 ;    Mr.  E. 
Evans. 

Sanitary  Authority :  Anglesey  R. 

Chround  of  Inquiry:  Enteric  fever.  Registrar-General's  Re- 
turns. 

Chief  Fads  reported  by  Inspector :  Localised  outbreak  of  enteric 
fever  occurring  during  first  four  months  of  the  year  on  the 
outskirts  of  the  town  at  Amlwch  Port.  Disease  spread  from 
an  imported  case  amongst  attendants  and  visitors  in  the  absence 
of  proper  nursing,  isolation,  and  disinfection.  No  common 
water,  milk  or  food  supply,  and  no  drainage. 

Water  supply  of  town  from  unprotected  dip  wells  at  an  unreason- 
able distance  from  dwellings.  No  proper  system  of  sewerage. 
District  entirely  n^lected  by  Sanitary  Authority. 

•  Ashton-in-Makekfisld  (Lancashibs)  j  population  (1891),  13,379  ; 
Dr.  Wheaton. 

Sanitary  Authority :  Ailiton-in-Makerfield  U. 

Ground  of  Inquiry:  Flreydance  of  ''fever.''  Reports  of 
Medical  Officer  of  Health. 

*  Throughout  this  abttniet  **  U.*'  denotes**  Urtmn  Sanitary  Aatfaority/'  and  «  R.," 
Bond  Sanitary  Authority.*' 
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app. a. No. g.  Chief  Facts  reported  by  Inspector:  The  "fever"  in   qnestun 

AiMtract  of  found  to  be  for  the  most  part  enteric  fi^ver,  altlioagh  it  wu 

tiwai*^  '»»«P«*-  impoHsiblc  to  exclude  the  presence  of  a  few  cases  of  trphns 

fever.  The  enteric  fever  outbreak  due  in  all  probabilitj  to 
specific  contamination  of  the  soil  around  houses  bj  defective 
houM*  drains,  which,  together  with  personal  infection,  aocoonted 
for  th<'  |»eculiar  limitation  of  the  fever  to  certain  locatitieL 
Hospital  provision,  available  and  made  use  of  to  a  certaa 
extent.  Wat^r  supply  subject  to  pollution  up  to  30th  July 
1892  from  the  use  of  privy  manure  on  the  f^atberin^  ground  ii 
the  neighbourhood  of  the  reservoir.  Sewers,  very  defSectivv, 
containing  a  largo  amount  of  deposit,  and  in  some  instanoea 
''  block(>d."  Condition  of  houses,  in  places  very  unwholesomef 
dofioient  privy  accommodation. 


I'     ■   . 


4.  Atherstdne  (Warwick)  ;  population  (1891),  4,991  ;      Dr.  Wheatos. 

Sanitary  AtUharity :  Atherstone  R. 

;  ;   ^.  Ground     of    Inquiry:     Enteric    fever    outbreak.      Report  of 

Medical  Officer  of  Henlth. 

Chief  Facts  reported  by  Inspector:  Outbreak   of  enteric  fever, 

almost   entirely   confined   to   a  limited   area    in   the   town  of 

■  fi    ..  Atherstone.      Outbi'eak     not     due    to    excrement    dispoMi, 

sewernge,  drainage,   or  milk   supply ;  but  to  the  introdocKioB 

nightly  into  the  town  water  mains  for  a  period  of  eight  weeb 

of     an     extraneous    water     supply,    which    was     subject  tt 

J  ]>ollution.     The  localisation  of  the  fever  outbreak  explained  bj 

1    -.  the  peculiar  distribution  of  the  water  mains,  owing  to  whicb 

the  suspected  water  was  almost  entirely  consumed  within  the 
area  to  which  the  fever  in  question  was  almost  entirelj 
confined.  The  sul)se<|ucnt  prevalence  and  extension  of  ti 
di.^t'asc  in  (lart  due  to  infection  from  privy  middens,  also  u 
contaminntion  of  water  f^upply  by  residue  of  suspected  wattf 
remaining  in  the  mains,  and  continued  consumption  of  ibe 
same  watta*,  which  was  obtained  from  a  public  tap. 

5.  Brbkdv  Hi- its  Farm;  (J^ancashirk)  ;  Or.  Maclean  Wilson. 

Sanitary  Authority :  Fylde  R. 

Ground  of  Inquiry  :  Diphtheria.  Report  of  Medical  Officer  ci 
Healtli. 

Chief  Facts  reported  by  Inspector :  Household  of  13  persotf: 
10  attacked  by  diphtheria ;  7  died.  Those  first  attaokd 
atten<le<l  school  when*  sore  throats  were  prevalent  amoii|< 
.scholars,  some  of  which  had  been  diphtheritic.  InsanittfJ 
s  til  to  of  premises.     No  evidence  of  lower  animals  suffering. 

6.  BuEXT  RivEK  ('MiDDLKSEx) ;  Dr.  Co|x>n)an. 

Sanitary  Authorities :  (Mid<llesex,  portion  only  of  nver  sirr 
vev(Ml.)  BnMitfordR.;  Ealinj^U.;  Han  well  R. ;  HendonB: 
\Villes<UMi  U. 

Ground  of  Inquiry :  Foul  condition  ol'  river  bed.  Comphitfil 
from  private  resi<lents. 

Chief  Facts  reported  by  Inspector:  Water  from  normal  soort* 
of  river  divertcnl  by  Regent's  Canal  Coniixany.  Effluent  frtP 
Willesilen  sewage  farm  then^forc  practicnlly  forms  aoDicetf 
river  at  present  tino ;  other  hirge  farms  also  discharge  eflntf' 
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into    lower  reaches   of    river.      Where  river   passes  helow    ^^-^^-^ 
Gh'aiid  JimciionCftiial  are  vast  heaps  of  London  refuse,  drainage  |^J£^t^ 
from  which  passes  into  Brent.   Some  houses  and  manufacturing  uons.      ^"^ 
premises  also  drain  to  river. 
Bed  of  river  has  been  torn  up  by  sudden  discharge  of  water  from 
''Welsh  Harp"  when    sluices    are  opened,  and  putrescible 
matter  has  collected    in  considerable  quantity  in  pits  thus 
formed  at  various  points. 

7.  Bbownhills  U.S.D.  (Staffordshire);  population  (1891),  13,703  ; 

Mr.  T.  W.  Thompson. 

Sanitary  Authority  :  Brownhills  U. 

Gnrnnd  of  Inquiry :  To  ascertain  the  action  taken  by  the 
Urban  Sanitary  Authority  for  improving  the  general  Sanitary 
condition  of  the  disteict,  since  Mr.  Thompson's  previous 
inspection  in  1892. 

Chief  Facts  reported  hy  Inspector  as  to  recent  action  by  the 
Urban  Sanitary  Authority  : — Comprehensive  scheme  on  foot 
for  sewering  the  localities  of  Walsall  Wood,  Shelfield,  High 
Heath,  and  <31ayhanger.  Considerable  improvement  in  eave- 
spouting  of  dwellings.  Some  improvement  in  privy  and  ash- 
pit accommodation,  and  apparently  also  in  scavenging.  Water 
of  the  South  Staffordshire  Water  Works  Company  laid  on  to 
128  additional  houses  and  two  schools,  but  beyond  this  no 
important  improvement  in  the  water  supply  of  the  district  yet 
efiected.'  Some  action  taken  with  a  view  to  securing  the 
extension  of  the  company's  mains  to  Walsall  Wood  but  so  far 
without  success,  though  the  hope  is  entertained  that  such 
extension  will  be  carried  out  in  the  near  future.  The  Infectious 
Disease  (Notification)  A.ct,  1889,  adopted,  and  land  purchased 
for  purpose  of  an  isolation  hospital.  General  sanitary 
administration  apparently  of  a  more  active  character. 

8.  CH]fiSTSR-LB-STKE£T   (Dorham)  ;    popuktion   (1891),  4,864;    Dr. 

Maclean  Wilson. 

.    Sanitary  Authority :  Chester-le-Street  R. 

Ground  of  Inquiry :  Enteric  Fever.  Report  of  Medical  Officer 
of  Health. 

Chief  Facts  reported  by  Inspector  :  Sudden  outbreak  of  enteric 
fever,  followed  after  a  short  interval  by  another  equally 
sudden.  Sufferers  in  both  almost  entirely  persons  using  one 
public  water  supply,  which  at  the  €k)mmencement  of  both  out- 
breaks was  contaminated  by  enteric  fever  discharges  passing 
tnto  the  stream  forming  the  source  of  supply,  and  which  was 
imperfectly  filtered,  fa  several  cases  in^don  i^read  by 
insanitary  surroundings. 

9.  DsBRT  Hill  (Wilts)  ;  population  (estimated),  1,000 ;  Dr.  Home. 

Sanitary  Authorities:  Calne  B.  and  Chippenham  B. 

'  Ground  iif  Inquiry  :  Diphtheria.     Local  complaints. 

Chief  Facts  reported  by  Inspector:  Prevalence  of  diphtheria 
for  some  years  in  the  locality.  No  data  showing  to  what 
extent  until  1890,  in  which  year  both  Sanitary  Authorities 
adopted  tlw  Infeellooa  Disease  (Notiflcaticm)  Act.  Succession 
of  eases  broken  apparently  only  by  short  intervals  from 
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Ayr.A^o.:8.  autumn  1890  to  spring  of   1893.    Evideaoe  of  OQncurreiit 

^^n^of  throat  illness.     Incidence  of  attack  markedlj  on  childreo, 

ttoni.       '^^'  especially  of  school-going  age.    Aheenoe  of  data  oorroboratiTe 

of  local  views  attributing  the  disease  to  nnwholeaome  condi- 
tions. Evidence  pointing  to  children  having  safiered  fin>m 
diphtheria  in  mild  and  unrecognised  ibrm  whilst  regulaiij 
attending  school.  Absence  of  any  sewerage  system.  Grade 
and  insanitary  methods  of  excrement  and  dost  ranovaL  Water 
supply  open  to  suspicion. 

10.  Great  Tey  (Essex)  ;  popdiation  (1891),  661  ;  Dr.  Copeman. 

Sanitary  Authority  :  Lexden  and  Winstree  R. 

Ground  of  Inquiry :  Diphtheria.     Local  complaints. 

Chief  Facts  reported  by  Inspector: — ^Disease  introdoced  to 
village  probably  from  neighbouring  district  where  for  yean  ptsi 
diphtheria  has  been  endemic,  with  subsequent  extensive  spread 
in  virulent  form  on  the  viigin  soil  afforded  by  the  inhabitaotB ; 
no  record  of  previous  appearance  of  the  disease  here  having 
been  available.  Diphtheria  as  such  apparently  preceded  bj 
cases  of  anomalous  throat  Illness.  School  attendance  eTideotlj  % 
factor  in  the  spread  of  disease.  No  hospital  provision  available 
in  district.  Water  supply  derived  nuiinly  from  aorfiu^  poads 
in  clay  soil,  bewer  in  tiie  ''  street "  about  100  vards  \ai% 
near  mouth  of  which  it  is  joined  by  open  ditch  which  receivei 
drainage  of  privies  and  household  slops,  Ac.,  from  conmderabk 
portion  of  village.  Dwellings  generally  damp  and  in  had 
repair. 

11.  HixcKLKY  Urban  and  Rural  Sanitary  Districts  (Ijbicbstib)  : 

population  (1891),  20,699;   Dr.  Wheaton. 

Sanitary  Authorities :  Hinckl(»y  U.  and  R. 

Ground  of  Inquiry  :  Diphtheria.     Registrar-Qeneral*s  Retuitt 

Chief  Facts  reported  by  Inspector:  Rincklet  U.: — Ootbi»k 
of  diphtheria  commencing  in  September  1893,  preceded  bf 
prevalence  of  measles  with  throat  complications  in  1892,  and 
scarlet  fever  with  throat  complications  in  1893.  The  origin  of 
the  outbreak  could  not  be  attributed  to  any  specially  inaaoiteiT 
conditions.  The  spread  of  the  diphtheria  due  to  perscnil 
infection,  especially  through  attendance  at  schools.  Co-existiiig 
prevalence  of  certain  affections  of  the  throat,  nose,  and  montiL 
Absence  of  isolation  provision,  disinfection,  and  notificatioa  d 
infectious  disease.  Sewers,  very  defective  in  many  inatanoeft 
containing  a  large  quantity  of  deposit.  House  drainage  defec- 
tive. Excrement  disposal,  principally  by  privy  middens; 
unwholesome  dwellings ;  absence  of  supervision  of  slaughter 
houses,  dairies,  and  bakehouses. 

Hinckley  R. — Outbreaks  of  diphtheria  in  the  villages  of  Slonj 
Stanton,  Stoke  Golding,  Earl  Shilton,  and  Burbage.  In  thft 
ca.se  of  Stony  Stanton  (population  1,220)  the  disease 
appeared  early  in  1893,  and  was  }>receded  by  measles  and 
scarlet  fever  with  throat  complications  in  the  latter  uui  of 
1892,  and  beginning  of  1893.  The  spread  of  the  diaeaaa  tt 
Stony  Stanton  due  to  personal  infection,  chiefly  throng 
attendance  at  the  village  school.  The  disease  at  Stow 
Golding  (population,  619),  Earl  Shilton  (popuktion,  Sy5MX 
and  Burbage    (popuktion,  1,896),  appeared    to    h^ve 
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introduced  bj  infection  oontracted  at  tain  ;  and  to  have  spread    App.  A.Na  s. 

by  personal  contagion.    Affections  of  the  throat,  mouth,  and  Absiract  d 

nose,  similar  to  those  fonnd  to  prevail  in  the  Hinckley  Urban  JJ^j^  Intpeo- 

Sanitary  District,  existed  among  children  in  the  villages  in 

which  diphtheria  had  appeared ;  but  appeared  to  be  absent  in 

the  other  villages  in  the  district  with  one  exception,  that  of 

Higham.    Absence  of  isolation  provision.     Water-supply  from 

wells,  with  the  exception  of  Stony  Stanton ;  part  of  which 

village  is  supplied  with  water  from  a  quarry  which  is  filtered 

before  distribution.     Excrement  disposal  effected  by  midden 

privies.       Sewage    discharged    into    watercourses.       House 

drainage  defective  in  the  villages  of  Wolvey,  Sharnford,  and 

Higham,  in  which  ^ilIages  also  there  are  many  unwholesome 

dwellings. 

12.  Letton    (Essex)  ;    population    (estimated),  63,000 ;    Dr.    Deane 
Sweeting. 

Sanitary  AtUhoriiy :  Lejrton  U. 

Ground  of  Inquiry :  Allied  Milk-Scarlatina.     Report  of  the 
Leyton  (Jrban  Sanitary  Authority. 

Chief  Facts  reported  by  Inspector:  Rise  of  notifications  of 
scarlatina  early  in  September,  after  sustained  prevalence  of 
the  disease.  Disproportionate  incidence  on  customers  of  a 
particular  dairy  in  Leyton.  Seven  cases  of  scarlatina  just 
previously  at  a  farm  -at  Ongar  supplying  this  Leyton  dairy ; 
alleged  '^  Bovine  Scarlatina  "  amongst  the  cows  there.  This 
latter  denied,  and  conflicting  veterinary  certificates  given. 
Milk  from  Ihe  Ongar  farm  stopped  by  the  Leyton  Sanitary 
Inspector  from  September  7th  until  the  end  of  October ;  but 
scarlatina  continued  to  be  notified  in  the  Leyton  Urban 
Sanitary  District.  The  Leyton  Dairy  found  to  be  supplied 
from  four  other  farms  besides  Ongar :  no  scarlatina  known  at 
these  other  farms.  Speciality  of  distribution  of  milk  from  any 
of  these  five  farms  over  any  part  of  the  area  supplied  by  the 
dairy  not  determinable.  Hence,  impossible  to  correlate  the 
increased  incidence  of  early  September  with  milk  from  the 
particular  Ongar  farm.  All  precautions  against  infection  of 
milk  taken  at  this  farm  during  the  prevalence  of  scarlatina. 
The  Leyton  dairy  clean  and  well-arranged. 

Id.  PiRBBiQHT,  Normandy,    Stokr  (Extra-Urbak),  and  Mrrrow 
(Surrey)  ;  Dr.  Home. 

Sanitary  Authorities :  Guildford  K.  and  Famham  R. 
(rrotm<^o/*/n^^ry.-  Diphtheria.     Registrar-Generars  Returns. 

Chief  Facts  reported  by  Inspector:  Pirbright  and  Nor- 
mandy : — ^Two  separate  outbreaks  at  Pirbright.  Introduction 
of  infection  from  London.  Further  and  separate  infection  of 
district  from  Normandy.  Spread  of  the  disease  by  f>ersonal 
infection  in  both  outbreaks. 

Very  general  prevalence  of  '*  bad  throats "  antecedent  to,  and 
concurrently  with,  the  first  recognised  case  of  diphtheria  at 
Normandy.  ''Bad  throats"  frequent  sequels  of  measles. 
Spread  of  diphtheria  by  personal  infection  both  among 
children  attending  school  and  to  adults  in  relation  with 
infected  houaeholda 
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▲pp.  a.  No.  5.  Stoke  (£xTiiA-UBBiLN)  and  Mebrow  : — Greater  ineideiioe  of 

^Q^n^^  diphtlieriaon  extra-urban  Stoke  than  upon  Merrow.    ^  Sdiool 

MLedUml Intpeo-  influence"    concerned  in  the    dissemination    of     diphtheria. 

^  Stoke  Hill  school  chiefly  concerned  during  January.    Closure 

followed  by  almost  complete  cessation  otiuvunon,  of  iMHoes 
sending  children  to  it.  Re-opening  possibly  respoiiBible  ftr 
spread  of  disease  during  March,  April,  and  May.  SericMi 
development  of  diphtheria  in  July  among  chikiren  haTing 
relation  with  Stoughton  Board  School.  Closure  of  scIiooIb 
followed  by  marked  decadence  of  diphtheria  extension.  Limi- 
tation of  spread  of  disease  so  long  as  school  with  a  oomptn- 
tively  small  attendance  was  implicated.  Coireeponcfiiig 
increase  of  disease  when  school  with  larger  attendance  beeune 
involved.  Absence  of  house-to-house  inquiries  in  Ticiniq^d 
infected  houses.  Isolation  practised  in  suitable  cases.  Dis- 
infection of  premises  and  clothing  canied  oat.  No  methodiod 
examination  of  children  on  re-assembly  of  scholars. 

14.  PocKUNOTON    (YoRKs,   E.H.) ;    population   (1891),    2,577;    Mr. 

Evans. 

Sanitary  Authority :  Pocklington  U. 

Ground  of  Inquiry:  Enteric  fever.  Re^iatrar-(3enenri 
Returns. 

Chief  Facts  reported  by  Inspector :  Forty-three  families  invaded 
by  entei-ic  fever  between  April  and  October  1893  ;  63  eves 
and  11  deaths.  Water-supply  chiefly  from  shallow  wells  in  the 
town  ;  households  using  public  supply  from  source  ontside  (be 
town  also  invaded.  Fouling  of  air  and  soil  by  defective 
sewers,  untrapped  drains  in  direct  connexion  with  interior  of 
dwellingSi  "  cesspools,"  and  leaky  privy  middens  in  confined 
backyards.  Infected  excreta  mixed  vnth  chloride  of  lime  and 
deposited  in  middens,  drains,  and  ''beck.'*  No  fiolatiflf 
hospital ;  no  disinfecting  apparatus.  House  refuse  not 
removed  by  Authority. 

15.  Poole  (Dorset)  ;  population  (1891),  15,438 ;  Dr.  Bulstrode. 

Sanitary  Authority  :  Poole  U. 

Grounds  of  Inquiry:  Complaints  as  to  general  nnssnitaiy 
condition. 

Chief  Facts  reported  by  Inspector:  Water-supply  apparentlf 
pure,  but  has  a  tendency  to  act  on  iron  service  pipes.  No 
proper  sewerage  system  for  any  part  of  district,  bat  a  schcfflf 
under  consideration  of  authority  for  sewering  by  sectioia 
Present  means  of  excrement  disposal  by  means  of  huge  priry 
vaults,  which  are  but  rarely  emptied,  and  which,  in  maoj 
instances  in  the  parish  of  St.  James',  are  in  very  dangeroK 
positions.  Privy  accommodation  very  deficient.  Isolatioii 
accommodation  defective.  !No  disinfecting  apparatus.  Bjc- 
laws  obsolete.     Administration  inefficient. 

16.  RiscA  (Monmouth);  population  (1891),  7,742 j  Dr.  Fletdier. 

Sanitary  Authority :  Risca  U. 

Grounds  of  Inquiry :  Unsatisfactory  reports  of  Medical  Offictf 
of  Health  and  inactivity  of  the  Sanitary  Authority. 

Chief  Facts  repotted  by  Inspector :  Want  of  sufficient  hoMB 
accommodation.  No  projierly  distributed  water-ed|mly,  Kb 
systematic  sewerage,  and,  as  a  consequence,  coniiidmmb  poDs* 


41 

tion  of  waterooiu*ses.     Drainage  of  domestic  premises  almost    act,  a.  Wo.  5. 
non-existent.   Excrement  disposal  unsatisfactory,  and  scaveng-  Abstract  of 
ing  (not  undertaken  by  the  Sanitary  Authority)   inefficient.  M^o»l  Imipee- 
Compulsory  notification  not  in  force ;  Infectious  Dtsease  (Pre- 
vention) Act,    1890,   and    Public  Health   Acts  Amendment 
Act,  1890,  not  adopted.    No  isolation  hospital,  and  no  efficient 
disinfecting  apparatus.     Byelaws  with  respect  to  cleansing  of 
footways  and  pavements,  removal  of  house  refuse,  cleansing  of 
earth'-closcts,  privies,  ash-pits,  and  cesspools,  &c.,  in  force,  but 
not  observed,  and  not  enforced  by  Sanitary  Authority. 

r.  BoTHERHiTHE,  THE  Pabish  OF   St.   Mart  ;    population   (1891), 
39,255 ;  Dr.  Theodore  Thomson. 

Sanitary  Authority :  Botherhithe  Vestry. 

Ground  of  Inquiry:  Insufficiency  of  Sanitary  Inspectors — 
complaint  by  Ijondon  County  Council. 

Chief  FactM  reported  by  Inspector :  Many  dwellings  defective  in 
construction  or  in  bad  repair.  Spaces  around  dwellings  for  the 
most  part  sufficient.  A  considerable  proportion  of  yards  badly 
paved  or  unpaved.  House  and  yard  drainage  frequently 
defective.  Watercloset  basins  often  of  bad  patterns  and  not 
provided  with  proper  flushing  apparatus.  Disposal  and 
removal  of  house  refuse  fairly  good.  Nuisances  abound 
throughout  the  district.  Sanitary  staff  at  date  of  inspection 
consisted  of  a  Medical  Officer  of  Health,  one  Sanitary  Inspector, 
permanently  appointed,  two  Assistant  Sanitary  Inspectors 
temporarily  appointed,  and  a  clerk.  Byelaws  and  regulations 
made  by  the  Vestry  as  regards  nuisances,  keeping  of  animals, 
paving  of  yards,  cleanliness  of  receptacles  for  water  storage, 
and  waterclosets. 

J.  By£Dale  (Yorks,  N.B.)  ;  Dr.  Bruce  Low. 

Sanitary  Authorities :  Helmsley  B.,  Kirkhymoorside  B.,  Malton 
U.  andR 

Ground  of  Inquiry:  Outbreak  of  enteric  fever  reported  by 
Medical  Officers  of  Health,  and  local  complaints  as  to  wafer- 
supply. 

Chief  Facts  reported  by  Inspector :  Nunnington ;  population 
(1891),  354  ;  and  Ness ;  population  (1891),  95.  Water-supply 
of  both  villages  drawn  from  the  Biver  Bye,  which  is  largely 
polluted  by  the  sewage  of  Helmsley,  and  by  the  washings  from 
land  on  which  local  privy  '^  muck  "  and  Leeds  town  manure  are 
spread  from  time  to  Ume.  Outbreak  cut  short  by  all  water 
used  for  domestic  purposes  being  boiled.  New  water-supply 
needed  for  both  villages. 

Butterwick;  population  (1881X  69;  and  Brawbjr  i  population 
(1891),  148. .  Outbreak  attributed  to  use  of  drinking  water 
taken  from  thO'Biver  Ryey  which  is  lai^gelj  polluted  by  human 
excrement.  These  two  vilifies  (along  wrUi  the  two  others 
which  were  also  attacked  by  rover  at  t^  same  time  mentioned 
above)  are  situated  on  the  banks  of  the  Bye.  The  outbreak 
in  the  villages  oecurred  within  three  weeks  after  a  heavy 
flood.  8ac£  floods  known  in  the  locality  to  wash  down 
aocumulations  of  filth  deposited  on  Iheb^nTer's  banks,  or  in  the 
beds  of  aoeb  tdbotariea  as  the  Bcmto*  Beck.    New  water-supply 

^  requiffBd  lor  boiht Tillages.^ 
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Apr.A.  XO.S.  Helmslky,   iK>pulatiou    (1801),  1,508.  —  The    crude  se 

Abstmctoi  Holinsley  is  di8(*harge<l  din»ft  into  the  Rve  or  inlo  ststi 

Mt>dical  innpec-  xho.   Boro*   Berk.     Solid   matters,   (containing  oxcrea 

fleposititl  in  the  ehainiel  of  tin*  Boro'  Beck,  and  remo 

^  ^,  till  thrv  an'  swept   into  the  Bye  by  heavj  rainfnll.     1 

*  is  only  8ix  miles  from  Nunuington,  the   first    of  the 

I  involved  in  the  fever  outhn^ak. 
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fc  Malton,  population  (1891),  4,910. — Public  water  suppl; 

from  u  well  clost*  to  banks  (»f  Kiver  Derwenr,  into  w 
Rye  empties  four  miles  higher  up.      In   times  of   11 
Derwent  riM*«  rapidly   and  overflows  its    banks,  oca 
reaching  the  town*s  well,  the  water  in  which   tben 
i    '    -  thick  and  discolounnl.     Complaints  at  such   times   h 

made  by  householders  regarding  the  muddy  chamcte 
water  supplie<l  to  them.  Serious  outbreaks  of  diarrh 
been  noticed  to  follow  the  usi'  of  this  muddy  water. 
fever  has  pei^isttnl  in  Malton  for  the  lai«t  20  years  < 
The  present  public  water  supply  of  Malton  is  unsat 
■'■  owing  to  its  liability  to  pollution. 

• 

10.  SniLDON    AND    Kast    Tiik'KLey    (Durham)  ;   iK>pulation 
9,537 ;  Dr.  Bruce  Low. 

Sanitary  Authority  :  Shildon  and  East  Thickley  L". 

Ground  of  lufjuiry :  Enteric  fever.     Report  by  Medical 
of  Health. 

\  Chief  Facts  reported  by  Inspector:  Scattered  importeil 

enteric  fever  during  May,  June,  and  July  1893  folli 
considerable  outburst  of  the  disease  in  August  and  Se] 
eases  gradually  dimini.«ihing  in  October  and  Novraibc 
earlier  cases  were  mild,  anomalous,  and  iixegular,  t 
cases  typiail  and  severe.  Many  cases  admittedly 
notification  and  I'stablished  foci  of  infection.  Lowei 
of  district  suffen*d  sev«Tely ;  higher  portion  suffer 
sidenibly  less  in  amount.  Ventilation  of  sewers  in  low 
very  tleticifiit ;  roadway  grids  puri>osely  blocked  up.  J 
openings  provided.  C'onipbiints  during  summer  of  ba 
from  yanl  guUio.  Large,  drep,  uncovered  midden  pi 
yards ;  upon  these  specific  excreta  were  thrown  undisi 
Large  share  in  diffusion  of  disease  attributed  to  pariicu 
service.  In  the  milk-seller's  house  there  occurred  l 
four  unnotified  cases  beli  'ved  to  have  been  enteric  ft^ve 
dairy  where  the  milk  was  .store<l  communicated  direc 
the  sewer,  without  a  Ix'ud  or  tnip,  by  means  of  a  4-ir 
in  the  sinkstone.  History  of  flooding  of  milkman's  c< 
sewage  on  two  ocrasions  in  July  after  heavy  rainfall. 
Kegidatiuns  under  Dairies,  Cowsheils,  and  MiUc .shops 
adopted  by  Sanitary  Authority,  but  not^enforccid  ;  no  p 
of  hospital  accommodation  for  ini'ectious  diseases  ;  j 
proper  means  for  thorough  disinfecting  of  b 
clothing,  &c. 
No  evidence  met  with  incriminating  the  public  water  su 
Shildon. 

20.  Tkxbury  (Worcester);  population  (1891),  1,325;  Dr.  Ai 
Sanitary  Authority :  Tenbury  R. 

Ground  of  Inquiry:   Representation  from  County  Con 
WorcestiTshire  as  to  polluted  state  of  Tenbury  water  sa 


1 

J- 

» 

*■ 

f  1 

m 

J 

I  i 

• 

[ . 

i 

•• 

\- 

■ 

« 

r 

■ 

1* 

r 

• 

1  ■ 

i: 

^     ■ 

i 

Si 

\   ■ 

J   ■ 

» 

;• 

N 

1 

.        1 

* 

»! 

\ 

i 

i   1 

f 

1 

;f 


I 


48 

Chief  Facts  reported  by  Inspector :  Town  liable  to  be  flooded     AFP.jLNa &. 
from  River  Teme.     Sewers  liable  to  regurgitation  in  time  of  Abstract  at 
flood ;  discharge  direct  into  Biver  Teme.     Water  from  wells,  ^^^  Iiin»e- 
mostly  shallow,  sunk  in  porous  gravel  bed,  polluted  by  leakage 
from  cess-pits.     Need  of  scavenging  by  Sanitary  Authority. 

Dr.  Frankland's  analysis  of  Tenbury  water. — ^*  Simply  sewage 
**  which  has  soaked  through  a  few  feet  of  porous  soil." 

1.  Thorpe    St.    Andrew    (Norfolk);    population    (1891),    1,317 

(2,096  with  inmates  and  officials  of  County  Asylum) ;   Dr. 
Copeman. 

Sanitary  Authority :  Blofield  B. 

Ground  of  Inquiry :  Sanitary  condition  of  the  village  and  of  the 
'*  Old  River."     Representation  by  the  Norfolk  County  Council. 

Chief  Facts  reported  by  Inspector:  Large  proportion  of  houses 
of  the  cottage  class.  Overcrowding  of  dwellings ;  dampness  of 
walls  and  foundations ;  want  of  proper  surface  drainage. 
Some  houses  built  *^  back-to-back,"  or  against  rising  ground. 

Water  supply  from  surface  wells,  and  of  bad  quality.  Cess- 
pools not  properly  built  or  ventilated ;  overflows  from  some 
parts  into  river.  No  system  of  sewerage.  Nuisance  from 
large  privy  middens. 

Various  forms  of  infectious  illness  prevalent,  but  no  hospital 
accommodation  provided  in  district.  Thorpe  •*  Old  River" 
silted  up  with  accumulations  of  mud,  derived  in  part  from 
surface  washings,  and  in  part  from  sewage  matter  from 
Norwich,  and  overflows  of  cesspools,  &c.,  from  Thorpe. 

2.  Trent  River  ;  Dr.  Bruce  Low. 

The  Trent  polluted  almost  at  its  source  by  sewage  of  pottery 
district  of  Staffordshire ;  lower  down  by  the  discharge  into  it 
of  sewage,  more  or  less  untreated,  from  many  large  towns  and 
populous  districts  in  the  counties  of  Stafford,  Leicester,  Derby, 
Notts,  and  Lincolnshire.  The  catchment  area  of  the  Trent 
further  polluted  by  the  spreading  upon  land  of  large  quantities 
of  privy  midden  refuse  brought  by  rail  or  by  river  from  towns 
such  as  Sheffield,  Nottingham,  and  Lincoln.  The  river  water 
directly  contaminated  by  the  excreta  of  persons  on  board 
barges  and  boats  sailing  on  the  Trent.  Some  populations  use 
Trent  water  for  drinking  purposes  on  the  lower  and  more 
polluted  part  of  it. 

Sanitary  Authority:  Gainsborough  B.,  population  (1891), 
18,756. 

Ground  of  Inquiry :  Undue  prevalence  of  enteric  fever  in  river- 
side villages.   Ajinual  Report  of  tlie  Medical  Officer  of  Health. 

Chief  Fads  reported  by  Inspector :  Undue  prevalence  of  enteric 
fever  in  eight  Trentside  villages  whose  main  water  supply  is 
taken  from  the  river  a  few  miles  below  the  town  of  Gains- 
borough, population  (1S91),  14^72,  whose  raw  sewage  is 
discharged  direct  into  the  Trent  which  is  here  a  tidal  river. 
Other  villages  not  using  Trent  water  almost  entirely  escaped 
attacks  of  fever  during  last  few  years. 

Sanitary  Authority:  Newark  U. ;  population  (1891),  14,457. 

Ground  of  Inquiry  :  Pirevalence  of  enteric  fever  in  the  borough 
for  some  years.    Annual  Report  of  Medical  Officer  s4  Health. 
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Ar?.  jlXv.  3.  Chief  FatU  reporied  by  Ifupeeior:    Public  water  mip^y  tiD 

ytigint-T^A  recently  cons^steii  of  water  drawn  from  wells  sank  in  gnvel 

?f^?*'  '"***"  adjoining  the  nver.     Sapply  inadequate,  and  <rf  Inte  Tears  has 

been  augriient^^I  bv  addition  of  water  taken  direct  from  the 
Trent  and  supplied  to  th*-  town  unfiltered.  For  some  jeus 
enteric  ferer  present  in  the  town  and  often  epideniic  Usder 
advice  of  Medical  Officer  of  Health  a  new  sapplr  obtuned 
from  Xtrw  Red  Sandstone  :  iti^use  was  commenced  in  Jolj  1^. 

Sanitary  Anthonty :  Thorne  R. :  population  (1891).  11,802. 

Grffund  of  Inquiry :  Unsatisfactory  water  supplies  of  wfaok 
district.     Meilical  Officer  of  Health's  annual  reports. 

Chief  Facts  reported  by  lu4pector  :  Town  of  Thome  and  soma 
villages  drink  water  from  the  canal  wbich  joins  tlie  Tient  it 
Keadbj,  a  few  miles  distant,  two  villages  use  Trent  irater,  one 
village  drinks  water  from  the  Dutcb  river,  a  tidal  stream-— iD 
of  which  sources  are  p^jl luted  by  human  excrement,  &c.  Other 
villages  have  surface  wells,  or  collect  rainwater  in  cisterns; 
these  sources  are  al^o  liable  to  pollution  from  their  |»Qximitj 
to  privies,  midtleus.  pigsties,  cVc.  Urgent  need  for  new  sonroei 
of  water  supply  throughout  the  district. 

23.  U>K  (Monmouth)  ;  population  (1891),  1,417;  Dr.  Home. 

Sanitary  Avthority :  Usk  U. 

Ground  of  Inquiry :  Diphtheria.     Regis trar-Generars  Retoma 

ChieJ  Facts  rej}orted  by  Inspector :  Water  supply  for  the  moit 
part  bad.  Waterworks  Company's  water  supplied  to  *i«^ 
minority  of  houses.  Defective  dwellings  and  some  owr* 
crowding  of  inmates.  Absence  of  provision  for  flnahing  and 
ventilation  of  sewers.  Unsatisfactory  manner  of  dealing  witk 
sewage.     Methods  of  excrement  and  refuse  disposal  defeetive. 

Impossibility  of  ascertaining  extent  of  diphtheria  prevalence. 

Infectious  Disease  (Notification)  Act  not  in  force. 

Sporadic  cases  of  diphthvriu  in  neighbourhood  for  some  time. 

Inter-eonimunication  with  infected  contiguous  district  indi- 
cated as  probable  source  of  infection  of  Usk.  **  School 
influence "  prominent  as  spreading  and  maintaining  the 
disea'ie.  No  disinfection  of  premises  or  clothing  bj  SanituT 
Authority.     Absence  of  provision  for  isolation. 

24.  UxBKiiKJE   (Middlesex);    population    (1891),   14,439;    Mr.  L 

Evans. 

Sanitary  Authority  :  Uxbridge  R. 

Ground  of  Inquiry  :  Local  complaints  concerning  poUation  of 
stream  at  Eastcote,  and  the  want  of  drainage  at  Hajea, 

Chief  Facts  reported  by  Inspector :  Pollution  of  stream  it 
Eastcote,  and  of  tht?  Frays  River  and  (he  River  Colne  it 
Cowley,  Yiewsley,  and  West  Drayton.  A  large  number  <rf 
dwellings  dilapidated,  and  many  unfit  for  habitation.  Sewen 
at  Harefield  and  Colhani  Green  unventilated,  and  want  of 
proper  system  of  seweraj^e  throughout  remainder  of  district 
Water  supply  deficient  in  portions  of  Ickenham,  Roislipy  and 
Northolt,  and  chiefly  obtained  from  shallow  wells  andstnams 
exi>oscd  to  contamination  at  Cowley,  Yiewslej,  HaTOiL  sad 
Wc'tst  Drayton.     Gross  nuisances  from  poroos  ooMniti  and 
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accamulatioQB  of  refuse,  the  removal  of  which  is  not  enforced     app.  a.  No.  5. 
by  the  Authoritj  in  accordance  with  their  bjelaws.  Ahstmctot 

25.  Whitby  (Yobks,  N.R.)  ;  population  (1891),  13,106;  Dr.  Wilson.   **<"»• 

Sanitary  Authority  :  Whitby  U. 

Ground  of  Inquiry :  General  sanitary  circumstances.  Reports 
of  Medical  Officer  of  Health. 

Chief  Ibcts  reported  by  Inspector :  Many  dwellings  old  and 
dilapidated.  Sewerage  modern.  Sewers  ventilated  and 
flushed.  Narrow  yards  on  east  side  of  old  town  have  surface 
channel  drainage.  Most  houses  have  pail  closets,  ashes  put  into 
the  pails.  Public  water  supply  good  but  not  constant.  Con- 
taminated wells  still  in  use.  slaughter-houses  and  cowsheds 
insanitary.  No  isolation  hospital  except  a  wooden  erection 
with  two  bedi.  Sewerage  of  Ruswarp  defective.  No  syste- 
matic inspection  by  Medical  Officer  of  Health.  Reports 
meagre.    Inspector  of  Nuisances  has  too  much  work. 

26.  Whitby  Ru&al  Sanitaby  Distbict  (Yobks,  N.R.)  ;    population 

(1891),  9306  ;  Dr.  Maclean  Wilson. 

Sanitary  Authority  :  Whitby  R. 

Ground  of  Inquiry:  Arrangements  for  discharge  of  duties  of 
Medical  Officer  of  Health. 

Chief  FnctM  reported  by  Inspector :  Defects  in  sanitation  at  the 
various  villages;  many  of  these  not  dealt  with  by  Medical 
Officer  of  Health  or  Authority.  Systematic  inspection  not 
made.  Many  houses  unfit  for  habitation.  New  sewers  required. 
Many  houses  without  privies.  Farm  middens  and  village 
ponds  are  causes  of  nuisance.  Water  supply  deficient  in 
nearly  every  village.  Byelaws  and  regulations  required. 
Isolation  hospital  much  needed. 

27.  WoBTHiNO,  BoBOUOH  OF  (SussEx) ;  population  (1891),  16,722  ;  and 

the  villages  of  Broadwater  and  West  Tarring ;  Dr.  Theodore 
Thomson. 

Sanitary  Authorities:  Worthing  Town  Council,  and  East 
Preston  R. 

Ground  of  Inquiry :  Epidemic  of  Enteric  Fever. — ^Report  of 
Medical  Officer  of  Health. 

Chief  Facts  reported  by  Inspector :  In  1893  enteric  fever  cases 
to  the  number  of  1,317  are  known  to  have  occurred  in  the 
Borough  of  Worthing,  and  168  deaths  were  attributed  to 
this  dioBase.  Of  the  1,317  cases,  1,257  were  in  the  part  of  the 
borough  known  as  ^^  Worthing/'  while  58  were  in  the  remainder 
of  the  borough  known  as  *'  West  Worthing."  Two  neigh, 
bouring  vilkgeSy  viz.,  West  Tarring  and  Broadwater  (both  in 
the  East  Preston  Rural  Sanitary  E^trict),  also  invaded  by  the 
fever,  55  cases  and  9  deaths  in  the  former  and  41  cases  and 
9  deaths  in  the  latter.  In  "  Worthing  "  and  Broadwater  the 
epidemic  occurred  chiefly  from  May  to  mid-July,  in  *'  West 
Worthing  "  and  West  Tarring  from  mid-July  to  late  August. 
Localisation  of  the  ftver  in  certain  parts  of  ''  West  Worthing  " 
and  West  Tarring;  but  no  localisation  of  the  fever  in 
**  Worthing  ^  and  Broadwater.  ^  Worthing  "  and  Broadwater 
have  a  oomnKm  water-supply ;  **  West  Worthing  "  and  West 
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Tarring  have  a  septtrate  supply  common  to  both.  ''West  Worth- 
ing "  has  a  separate  sewerage  system ;  <'  Worthing  "  and  WeiK 
Tnrring  have  u  sewerage  system  common  to  both ;  Broadwater 
has  no  system  of  sewerage.  The  epidemic  was  not  referable  to 
{general  sanitary  circumstances,  to  sewerage  or  drainage,  or  to 
milk  supply.  The  epidemic  in  *'  Worthing  "  and  Broadwater 
was  closely  i-elated  in  point  of  time  to  employment  of  a  new 
source  of  water-supply ;  the  disease  was  general  throughont 
and  limited  to  areas  tliat  received  this  water;  in  these  areas 
incidence  of  the  fever  was  almost  wholly  on  houses  supplied 
with  this  A^-ater,  and  this  new  source  of  supply  ^i^as  found  to  be 
open  to  dangerous  contamination,  shown  by  bacteriologicil 
examination  to  have  occun'cd.  The  epidemic  in  ''West 
Worthing  "  and  West  Tarring  was  probably  referable  to  locil 
infection  of  water  mains. 
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28.  YsTRADYFODWG  (Glamorgax)  ;   population   (1891),   88,350;  Dr. 
Bruce  Low. 

Sanitaria  Authority:  Ystrad^fodwg  U. 

Ground  of  Inquiry  :  licpresen  tat  ions  from  Qlamorganahiie 
County  Council  under  the  Local  Government  (England  ind 
Wales)  Act,  1888,  to  the  effect  that  the  Sanitary  Authoritr 
had  not  properly  enforced  the  Public  Health  Acts. 

Chief  Facts  reported  by  Inspector :  Administration  until  recently 
had  been  lax.  Grave  nuisances  had  been  allo'wed  to  remaifi 
unabated.  Serious  fouling  of  the  Khondda  rivers  from 
excrement  and  other  refuse  deposited  on  the  banks.  Bje- 
laws  in  the  past  not  properly  enforced.  Some  prevalence  of 
enteric  fever  in  certain  parts  of  district  due  in  one  *^^«>  to  • 
polluted  water  supply,  in  others  to  filth  accumulations  neir 
dwellings.  Hospital  provision  for  infectious  diseases  ill■d^ 
(}uate.  Of  late,  Sanitary  Authority  have  shown  commendable 
activity.  In  conjunction  with  the  adjoining  district  of  Ponty- 
pridd, they  have  provided  a  main  sewer  outfall  to  the  sea,  i 
distance  of  17^  miles,  at  a  cost  of  156,000/.  They  are  now 
constructing  subsidiary  sewers  in  the  district  to  prevent  fooliDg 
of  tlu»  rivers,  at  a  cost  of  50,000/.  They  have  appointed  a 
new  chief  insi>ector  who  has  five  assistant  inspectors  under 
him,  and  these  ai-e  making  systematic  house-to-house  visits 
All  the  objectionable  vault  privies  are  being  transformed  into 
w.cs.  Since  the  inspection,  the  Sanitary  Authority  hare 
adopted  the  Infectious  Disease  ( Notification)  Act,  1889,  the 
Infectious  Disease  (Prevention)  Act,  1890,  and  the  Public 
Health  Acts  Amendment  Act,  1890.  The  byelaws  are  nov 
being  enforced.  The  district  which  is  peculiarly  situated  in 
two  deep  narrow  valleys,  and  populated  almost  entirely  by 
colliers,  presents  considerable  difficulties  in  dealing  with 
refuse,  &c.  General  improvement  is  now  taking  place,  and 
the  Sanitary  Authority  are  displaying  more  activity  in  their 
administration,  under  the  advice  of  their  Medical  Officer  of 
Health  and  chief  inspector. 
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No.  6. 

Beport  on  an  Eptdemjc   of  Enteric  Fever    in  the    BoRoaaH    of    ^f'A.Ko.6. 
Worthing    and  in  the    Villages  of  Broadwater  and  West  On  Enteric  Fever 
Tarring  ;  by  Dr.  Theodore  Thomson.  BiaEdiS!S?Mid 

WeatTaninf: 

On  May  23rd,  1893,  the  Board  was  informed  by  the  Medical  Officer  ^^*  Theodora 
of  Health  of  the  borough  6i  Worthing  that  an  outbreak  of  enteric  fever 
was  iu  progi'ess  there,  and  that  measures  were  being  taken  by  the 
Sanitary  Authority  to  deal  with  the  disease.  This  information  was 
followed  by  a  more  detailed  report  from  the  Medical  Officer  of  Health, 
received  by  the  B«)ard  on  June  2ud.  In  this  report  the  epidemic  was 
stated  to  bo  abating,  and  some  particulars  were  given  as  to  the  measures 
that  had  been  adopted  by  the  Sanitary  Authority,  and  as  to  the  probable 
cause  ot  the  outbreak.  In  a  further  report,  dated  June  17th,  the 
Medical  Officer  of  Health  gave  statistical  account  of  the  fever,  and  stated 
that  the  epidemic  was  over.  Early  in  July,  however,  the  Board  received 
from  the  Sanitary  Authority,  and  from  medical  men  and  others  resident 
in  the  place,  representations  setting  forth  that  a  further  aud  more 
formidable  outbreak  of  enteric  fever  was  in  progress,  and  urging  the 
Board  to  make  inquiry  into  the  cause  of  this  outbreak.  I  was  accordingly 
instructed  by  the  Board  to  make  inquiry  into  the  circumstances  in  which 
enteric  fever  Lad  been  prevailing  in  Worthing,  and  to  this  end  I  visited 
Worthing,  on  July  12th  and  on  several  subsequent  occasions.  The 
facts  which,  as  the  result  of  my  investigations,  cxuue  to  my  knowledge  I 
now  proceed  to  set  forth. 

During  1893  only  two  cases  of  enteric  fever  had,  prior  to  the  month  of 
May,  been  notified  to  the  Worthing  Urban  Sanitary  Authority  as  having 
occurred  in  their  district.  One  of  these  cases  occurred  in  January  the  other 
in  February.  On  May  3rd  an  additional  case  of  enteric  fever  was  notified 
to  the  Urban  Sanitary  Authority,  to  be  followed  five  days  later  by  the 
notification  of  a  plurality  of  cases.  Thenceforward  the  disease  increased 
so  rapidly  that  by  June  9th  notification  of  284  c&.ses  had  been  received.. 
From  June  10th  to  July  1st  there  would  appear  to  have  been  a  lull  in 
the  extension  of  the  disease,  for  the  notifications  received  during  these 
three  weeks  amounted  to  the  relatively  small  number  of  19  only.  But, 
on  July  2nd,  the  number  of  persons  attacked  began  again  to  increase 
and  this  so  markedly  that  in  the  course  of  July  alone  no  less  than  678 
fever  cases  were  notified  to  the  Urban  Sanitary  Authority  as  occurring  in 
their  district.  Subsequent  to  July  the  epidemic  continued  to  prevail, 
although  with  gradual  abatement,  through  August,  September,  and 
October,  but  had,  by  the  end  of  November,  so  far  diminished  that 
during  that  month  no  more  than  nine  cases  of  the  disease  were  notified 
to  the  Urban  Sanitary  Authority.  In  all,  during  the  period  from  May 
3rd  to  the  end  of  November,  1,315  attacks  are  known  to  have  occurred 
in  the  borough  of  Worthing,  with  168  deaths. 

In  addition  to  the  town  of  Worthing,  two  neighbouring  villages, 
Broadwater  and  West  Tarring,  participated  in  this  epidemic.  During 
the  already -mentioned  period  of  May  3rd  to  the  end  of  November,  55 
cases  of  enteric  fever  are  known  to  have  occurred  in  West  Tarring  and 
41  in  Broadwater,  nine  proving  fatal  in  each  of  these  places.  The  total 
number,  therefore,  of  persons  known  to  have  been  attacked  by  enteric 
fever  during  this  period  in  Worthing,  Bix)adwater,  and  West  I'arring 
amounts  to  1,411. 

These  three  places,  Worthing  Borough,  Broadwater,  and  West 
Tarring,  lie  near  together  at  the  foot  of  the  Sussex  Downs.  Worthing 
abuts  on  the  sea,  wlme  the  villages  of  Broadwater  and  West  Tarring  lie 
inland  in  a  northerly  direction  qrom  Worthing.  Broadwater  village  lies 
rather  less  than  a  mile  to  the  east  of  the  imlage  of  West  Taning  and 
both  are  practically  continaoos  with  Worthing.    All  three  are  on  the 
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Chalk,  which  for  the  most  part  lies  very  near  the  surface.  Across  part  of 
Broadwater  runs  a  narrow  allavial  strip ;  and  this  is  the  case  in  Worthiof 
alsoy  where,  moreover,  the  Reading  and  Woolwich  Beds  are  i<paringlT 
represented. 

The  borough  of  Worthing  is  1,405  acres  in  extent,  and  at  the  cen5ai 
of  1S91  contiiined  3,044  inhabited  houses,  with  a  population  of  16,G06 
persons.  The  villages  of  Broadwater  and  West  Tarring  are  both  in  the 
East  Preston  Rural  Sanitary  District,  and  contain  the  greater  part  oithi 
population  of  the  parishes  of  the  same  names.  In  view  of  the  limitation  «' 
the  epidemic  to  the  village  portions  of  those  parishes  I  had  a  census  madt 
oftlu'Si^  villages  during  tlie  summer  of  1893;  and  in  this  way  as<*ertaiDed 
that  Broadwater  vilhigo  then  contained  191  inhabited  houses  witht 
population  of  787,  and  West  Tarnng  229  inhabited  honses  and 
1,070  i>ersons.  The  following  tables  (Tables  I.  and  II.)  show,  froiE 
May  to  November  inclusive,  the  incidence  of  enteric  fever,  as  rej^ards 
both  sickness  and  mortality,  on  each  of  the  areas  invaded. 

In  these  Tables,  and  throughout  tJ'e  rest  of  this  report,  the  boroogl 
of  Worthing  is  for  reiisons  wliich«will  presently  appear,  regarded  a 
consisting  of  two  parts,  tenned  reloectively  *'  Worthing  "  and  *•  W«i 
Worthing."  Reference  to  the  I'^rhi  n  Sanitary  District  of  Worthing, 
which  comprises  *'  Worthing  "  and  **  Vest  Worthing,"  Tvill  herein-aher 
he  made  only  under  the  title  "  Boraugh  of  Worthing." 

Table  T. 

Showing  sevemlly  for  "  Worthing,"  "  West  Worthing,"  Wkt 
Takkino,  and  Bkoai> water,  the  Popflation,  the  Xcmbek  of 
Enteric  Fever  Cases  ascertained  to  have  occurred  in  the  Sewn 
Months  May  to  November  1H93,  and  the  Rates  of  Attacks  per 
i,000  of  the  Population. 


Sanitary  District. 


Area  invaded  by 
Enteric  Fever. 


Estimated  No.  of 

Population  Cases  of 

in  middle  Enteric 

of  1893.  Fever. 


At(ack-n» 

per  l.tK»i 

Popih- 

tioQ. 


Borough  of  WorthiDg  {    ;;  ^VesOVorthing  "  I 


Kas.    IVeston    Kuralf    ^'^i^^^."'      ^*'" 
Sanitary  District   A     village  of  Broadwater 


Table  II. 


• 


15,317 
2.116 

1,070 

787 


1,257 
58 

55 
41 


27-4 

51-4 
a3-4 


>iiowixG  severally  for  **  Wokthino,"  "  Wksst  Worthing,"  Wk: 
Takkino,  and  Bkoauwatek,  the  Population,  the  NrMBKB  c: 
Deaths  referred  to  Entkeic  Fever  in  the  Seven  Months  Mtj  w 
Novenilyjr  \Sd3,  ami  the  Tlesulting  Death-rates  per  1,000 
Inlmbitants. 


Sanitary  District. 


Area  invaded  by 
Enteric  Fever. 


IJorough  of  Worthing!    1'  ^vest  Worthing  "  - 

£a«t    Pregton    Saral  J  ,      Xamne  ° 
Sanitary  District    -\!  village  of  Broad  water 


Estimated 

Population 

'      in  the 

middle  of 

1893. 

15,317 
2,116 

1,070 
787 


Enteric 
Fever. 
No.  of 
Deaths. 


I     Enteric 
Fevw. 
Death-ntt 
per  LOOQ 
Inhabitant 


153 
15 

9 


10-0 
7-1 

8*4 
U-4 


1 


.^.   I 


Inveri/  Z«'w?w?l^irrf  entrance  'Tf  v&£ 
ORi^AMCE  DATUM         ^ 


Ssetit^^  oT^vriJuiuj  l^itirtvcrh^  T. 


Ground'  L  try: 


Entehic  FE^tii  IS  .' 
The  history  of  tin 
-.^wlwiiter/uul  during  lliu  past  1 1  yea 

"nuHnioD.  togcUiL-r,  UDUcr   :lic  ti 

to     BUppI 

borougL ; 


sp  ABOUT  WoinnisG  is  pkeviovs  Years, 

jitnU  enteric  Cerer   loortalitr 

1  lie  galheit-il  from  the  ftonexcd  lublu  (Tiihle 

•    "' Worthing"   and   "West    Worthing - 

r|i  of  Woi'tliiug.''     I  make  no  attenipE 

I  li\  iiig  for  any  local  area  except  the 

small  »i?,t;  of  tlij    villi.gos  of  West  Tarring  uud   Bro^- 

rlering,  as  I  have  suiil,  culcuhilions  based  on  the  few  figures  ftt 

tUese  nrcBS  of  very  doubtful  viLlue. 

Tablk  IV. 

SnoiviNii  jrnir  by  ycsii- for  the  11  yeui>.  1^8.1-1803,  tltf  I>KAiHi{roiii 
EsTEHic  Fevki;  ill  the  Boioupli  of  Woiithis;*;,  and  in  V>'e£Ii 
Tahuinc-  aLd  liuo-iuwATEit  Villager ;  and  affording  comparUoa 
of  UeutL-ratcs  fruiu  this  dist'ii».'  in  tLt'  Borough  and  in  EogUnl 
and  Wales. 


BoroDgh  of  n'oithiug  (co 

piiaiug  "  Wurlhiii}!  "  uui 

"  West  Worthing  "J. 


Yeai. 

No.  of 

1    Knterlc 

Knt<rk 
Yew 

IJeWb* 

1     Krvcr. 

Villasc  of 

ViUaoe  of 

Popniation, 

from 

Dewli-mtc 

Broa-l- 

We.( 

perl/W 

Kulutic 

1  ptr  I.0UO 

Tarriog. 

firiil. 

Fuv*r. 

.     living. 

1H83 

12,180 

., 

0-10 

0-S3 

1884 

13,6S0 

a 

1683 

13.040 

3 

1       0-23 

017 

13,300 

1       0-08 

0-lS 

1887 

13,3i0 

0-18 

13,1>1« 

rtlT 

leHU 

I4,S00 

0-14 

OlS 

1-1.63.1 

1        11-14 

0-18 

l«Sl 

Hi.;:i2'' 

1 

017 

18112 

17.220 

3 

2 

OlJt 

18113  (Mav 

I7,4;i3 

IC- 

9 

o-i«; 

to  Xov,) 

Tl  will  bi'  si-cn,  on  coinparisini  of  llie  ligurt^s  in  Table  IV.  fw  tie 
Uoroiigb  of  Worthing  wiih  those  for  Kn^'bind  uml  WnJra  that,  aulcW- 
dent  to  1S93,  tliis  borough  suffewd  le.*s  fi-om  enterie  fercr  niort^ 


y  at  liirge. 
equiil  till'  corresiJ'Jnding  rate  for  I'lugliii 
villa{;i-.scrTiirringHij<l  Broa.hviit.-r ;' in 
enterii'  fi^ver  dnrint;  the  lir.-t  t'i;.'!!!  uf  tl 
one  deatli  and  in  lr<92  two  ilonths  wc 
Tarrinj;    vill.ige;    but   dnriug   ihe.-'i? 


eight,  ilrofliiwater  i 


lained  f 


s  de;iiIi-rato  from  eaterie  tevn 
and  Wales.     So,  too,  with  the 

Kill  no  deiith  was  attributed  to 
11  y^.ar.>;  tubulated.  la  1891 
rcfui'ii'd  to  thJ!"  cause  in  West 
the    preceding 


rely  I'reo  from  fatal  cutcrie  fev( 


•  Im  Si'iiti'mbcr  1890,  tliu  limits  of  llie  borough  were  extended,  and  the  addi- 
tional po|niliilion  thuB  included  ateouuis  in  [lan  for  the  conBiderublf  increxed 
pupulation  of  1891. 

t  Tlifi  IB92  figures  in  this  colnroii  arc  tholc  given  in  (he  Bugiitrar-GeaeraTi 
quarterly  returns  aw  to  "  Fever ;  "  ihey  represent  tbe  death-rate  ftom  eoteriEi 
t3^ha»,  and  simple  or  ill-defined  forms  of  coDtiniied  ferer. 

{  "FeTer"  death-rate  per  1,000  liriDgin  En);lBDd  and  Wal«i  daring  tlutceoiid, 
third,  and  fourth  qoarten  of  1893. 


II 


5i 


m    n 


I 


' 


I 


H 


ji 


Arr.A^o.€,  charter  period  thtn  tfast  ooTered  br  the  taUe.  Table  Tf.  and  Ike 
<M  Enters  F<fr«r  diutfi  eofTf^pon* J iog  to  it  iChMTts  II L  and  IV.)  are  baaed  apoo  the- 
mn!S!ltS!r'»iA  ^"^^^^  date*  ^/a  which  persons  attacked  are  stated  to  have  first  diowiL 
W^tTgrriB^;  tfjmi^UjtuB  of  illiMrMy  and  are  therefore  to  be  pref erred  in  eomparisoiii 
lUSiML^"^"  **  ^  tiioe-incideoce  of  the  diflease  oa  one  and  aiiocher  area. 

Table  VI. 

Suawiso  the  Nmnber  of  Estexic  Fetzr  Attacks 
commemeed  In  each  fortnight  from  March  to 
•*  WoBTHiJiG,*'     •*  West      Wobthihg,"     West 

BffUlADWATEH. 


io 

1893,  ia 
TASBn^G.     and 


"  West  vnis^e  uf         ^Hhft  at 


Period. 


"r^"*"!**!^"    Worthing-     West  Tarring 
(popularK>n.    ^^^^^^^^    (pop-JaS^ 

«,116).  \fi70). 


15^17). 


7«7). 


1 

- 

1 



„           Febnuurj 

1 

1 

— 



lUreh 

- 



1 

— 

— 

April  1— U       - 

• 

^^^ 

— 

— 



„      15—28     - 

- 

9 

— 

— 

1 

„     2V— Maj  12 

-  ■ 

153 

— 

I 

2 

May  13—26       • 

- 

106         j 

—            1 

— 

— 

„    27  ~  June  9 

- 

^         1 

— 

2 

June  10—23      - 

• 

59         i 

_ 

— 

— > 

„    24-Jul3r7 

-  . 

391 

4 

6 

12 

Jul/  8—21 

1 

225         1 

2 

3 

12 

„    22— Aog.  4 

1 

110 

24 

21 

4 

Aug.  5 — 18 

' 

78         ' 

11 

14 

4 

„     19— Sept.  1 

1 

-    1 

30 

4 

2 

— 

8epe.  2—15 

-    1 

41 

9 

1 

— 

„     l«--29      - 

1 

10 

2 

— 

,    80— Oct.  18 

6         ' 

1 

5 

1 

Oct.  14—27       . 

-    1 

9         t 

— 

2 

„    28— Nov.  10 

« 

5 

2 

— 

1 

Nov.  11— 24       - 

« 

1       i 

1 

— 

— 

„    25 -Dec.  8 

- 

____        1 

— 

1 

— 

Total  - 

1^59 

58 

!           55 

1 

41 

Stu<ly  of  thc's<;  (lata  reveals  the  fact  that  the  behaviour  of  the  disease, 
in  the  matter  of  time  (Hstrilution,  was  not  the  same  in  all  four  invaded 
areaM. 

Incidence  in  regard  of  Time, — In  "  Worthing  "  the  first  case  of  the 
eptdeiuic  would  appear  {see  Chart  III.)  to  have  occurred  in  the  second 
fortnight  of  April ;  and  in  this  area,  afler  a  sharp  outburst  occupying 
mainly  the.  first  three  weeks  of  May,  the  epidemic  abated  considerably. 
Thiti  decadence  of  the  fever  did  not,  however,  long  continue.     About 
the  middle  of  June,  there  occurred  fresh   increase  in  the  number  of 
attacks,  wiiich  culminated  about  the  end  of  the  month  and  the  early 
jmrt   of  July    in    an    outburst   of  remarkable   intensity.     During   the 
remainder  of  July  and  through  August  and  September  the  fever  in 
**  Worthing'  **  was   maintained  with  occasional  exacerbations  but   with 
gradual  iibatrnitint.     By  Octol>er  it  had  so  far  diminished  that  in   that 
month  but  \H  j)ersons  are  known  to  have  been  attacked.     By  December 
llu«  (Epidemic  may  Ix*  considered  to  have  been  over,  as  three  attacks  only 
nni  known  to  have  occurred  in  the  previous  month. 

In  the  village  of  Broadwater  one  case  of  enteric  fever  is  known  to 
have  commenced  in  the  latter  part  of  April,  while  two  are  recorded  in 


li 


53 

the  month  of  Maj,  and  two  more  in  the  beginning  of  June.     Having     App.a.No.6. 
regard  to  the  comparatively  few  inhabitants  of  the  village,  the  incidence  OnBntScF©T©i 
of  the  enteric  fever  thus  corresponds  in  time  with  the  behaviour  of  the  nL]^?'^'''''^^ 
disease   in   "  Worthing,"    although    Broadwater    suffered    less    than  we^  tSS^T* 
**  Worthing"  relatively  to  its  population.     But  in  Broadwater  as  in  §i^£j'J?^"* 
"  Worthing,"  there  was  a  marked  recrudescence  of  the  disease  at  the 
end  of  June  and  in  the  beginning  of  July ;  at  this  time,  indeed,  Broad- 
water  suffered   rather   more  than  *'  Worthing "   in   proportion  to  its 
population.     After  the  middle  of  August  the  disease  would  seem  to  have 
been  in  abeyance  in  Broadwater  until  October,  when  three  cases  are 
known  to  have  occurred,  and  one  more  person  was  attacked  in  November. 
It  will,  therefore,  be  seen  that,  making  allowance  for  the  element  of 
uncertainty  always  attaching  to  figures  dealing  with  smaU  populations, 
the  rise  and  subsequent  course  of  the  disease  in  Broadwater  was  parallel 
with  that  in  "  Worthing." 

But  in  **  West  Worthing  "  and  in  West  Tarring  the  commencement 
and  the  progress  of  the  enteric  fever  outbreak  that  occurred  in  these 
places  were  in  some  respects  totally  unlike  what  took  place  in 
"  Worthing  "  and  Broadwater. 

In  West  Tarring,  with  the  single  exception  of  one  case  in  the  early 
part  of  ^lay,  no  person  is  known  to  have  been  attacked  by  enteric  fever 
until  June  30th  ;  moreover,  the  chief  outbreak  of  the  fever  in  this  place 
did  not  occur  until  the  end  of  July  or  the  beginning  of  August ;  that  is 
to  say,  not  until  a  month  later  than  the  time  at  which  the  incidence 
was  greatest  on  **  Worthing  "  and  Broadwater.  Ailer  the  month  of 
August  occasional  cases  are  known  to  have  occurred  in  West  Tarring 
up  to  November  14th,  since  when  the  disease  does  not  appear  to  have 
manifested  itself  in  the  village. 

In  "  West  Worthing  "  no  person  is  known  to  have  been  attacked  by 
enteric  fever  prior  to  June  26th.  In  this  district,  as  in  West  Tarring, 
the  chief  prevalence  of  the  fever  did  not,  as  in  **  Worthing "  and 
Broadwater,  occur  in  May  and  again  in  early  and  middle  July,  but  at 
the  end  of  July  and  in  the  beginning  of  August.  Here  too,  again,  as  in 
the  case  of  West  Tarring,  the  disease  would  seem  to  have  made  only 
occasional  appearances  after  the  month  of  August. 

From  the  foregoing  account  it  appeal's  that,  as  regards  the  date  at 
which  the  disease  became  epidemic,  and,  as  regards  also  that  at  which 
it  reached  its  maximum,  "  Worthing"  resembled  Broadwater,  whereas 
"  West  Worthing"  resembled  West  Tarring  ;  and,  further,  that  "  West 
Worthing  "  and  West  Tarring  differed  conspicuously  from  "  ^^  orthing  " 
and  Broadwater  in  this  sense. 

Distribution  over  Area. — Differences  appear  also  as  regards  the 
extent  to  which  the  total  area  of  each  of  the  four  invaded  localities  was 
implicated  by  the  fever  epidemic.  These  differences  are  illustrated  by 
the  maps,  to  which  I  have  already  made  reference,  and  which  are 
attached  to  this  report.  The  maps  in  question  cover  the  period  April 
15th  to  October  I3th,  and  on  them  the  cases  of  enteric  fever,  as  they 
occurred  fortnight  by  fortnight,  are  represented  by  red  doti^.  Tho 
fortnightly  periods  tlius  illustrated  correspond  with  the  fortnightly 
periods  in  Tables  V.  and  VI.  From  these  maps  it  will  be  seen  that  the 
fever  was  generally  and  well  nigh  impartially  distributed  throughout 
*'  Worthing."  Certain  parts  of  this  area,  it  is  true,  show  now  and  then 
a  thicker  clustering  of  spots  than  is  elsewhere  noticeable ;  but  these  are 
the  localities  in  ''  Worthing "  which  are  most  densely  inhabited,  and 
where,  accordingly,  with  an  equally  diffused  cause  of  fever,  a  closer 
aggregation  of  cases  would  be  anticipated.     In  Broadwater,  also,  the 


>.<■:    disU-ibutiuu  of  tliu  (liseoM?  is  observed  to  be  general  over  ihc  wlu 
)nBiii«ir?Pi-nr  ^''Hftg"-     I"  "  Wtst  Wortlihig."  On  ihe  other  hanJ,  tUis  in'tifference  ol 
n_WurUijiji(.     _  (llslfTtmtigii  of  the  fevCr  is  not  fonnd      'Th^rt--  was  a  laj^  pivpoDtlefADoa 
9  ( 17  onl  of  a  total  5V)  in  n  block  of  slru'ets  ocoupyiog  tlio   .couth- 
'  eastconierof  "  West  Worthins."    It  is  true  thai  this  is  the  [.art  of  •' We* 
Woi-thiDg  "  which  is  luo^t  densi'lj  iQhabit«tI,  containing  a."  it  <loea  1170, 
ont  of  ihc  total  2,110  pi'isons  in  the  place;  but  with  due  allowance  t 
for   this  fnci,  tho   propurtion   of  Cftses  occurring  licriytlKiuts  ehows  s 
vpiy  spt'cinl  incidence  on  this  section  of  "West  Worthing."     A  uoubr 
specinl  Im-idiMnlion  of  th(>  fever  ia  lobe  seen  in  the  distribution  of  c) 
In  the  village  of  Wudt  Tan-in^,  whert- a  group  of  streets  near  the  matberw 
limit   of  the  phicf    were  nffecli^d  in   much   greiil«r   degree  thnn    (' 
remainder  of  the  rillngi'.     The  group  of  sirocU  refen-ed  to  cnuf^oeliew 
than  iffo-lhlrds  of  the  jrapubttiou  of  Wc:1  Taniug  viDiig^i    and  jret 

5I,out  of  tbolota]  fiuniber  of  5S  knoirn  cases  of  untei-ic  fever,  < 

in  thi&  jHu-ticuliir  locality. 

Thus,  Hs  regiirdHdiRldbution  over  area  as  willi  diBlribution  la  i 
the  behftviour  of  the  epidemic  iu  ''Worthing  "  resembled  the   bohaviouE 
of  the  epidemic  In  Broadwater ;  while  the  "  W4^.)it  Worlhing  "  outbraak 
resembled,  in  both  »enaei^  that  in  Weiit    Tarring.     Th«>re  cHn  fa«   i 
qocstioik    (hat  tJie  latter   two  plates   were  invaded  in  difierent  fiubiail 
from  the  (wo  former.     The  diseMe  wtts  co-incident  in  time 
general  in  its  di»lril>ution  throughout, both  "^^orthing"  and  BroadwAler* 
wliercas  in  "  West  Worthing  "  nnil  in  \\  est   Tarring  the   epidemic   1 
Utor  in  upjienriog,  and  the  fever  wlien   it   came   wn^   U>  a  great  exb 
limited  Iu  It  particular  section  of  caeh    of   these  areas.      These   ^t*- 
crepwicita  might,  it  wa-s  ircen,  be  thought  to  suggest  tlint  the  prcn 
of  enteric  fever  iu  the  four  invaded  places  had  l>e«D  due  to  divcrao  feret 
BgeucicH  1    and,  accordinglj',    in  searching   for   the    factor  or   £actort 
reBpnoeiblu  for  the  occurrence  of  the  disease  due  regard  was  luid  to  tlifs 
aspect  of  the  c|uestion. 


Causi 


■   THE  OUTBBE.iK. 


'  Id  Marching  for  the  factors  concerned  in  the  egndemio  pi-evaleiMC  of 
enteric  fever  in  these  four  localltief,  the  genemi  sanitary 
the  ti<?w(Tnge  iind  dmimige,  Ihe  milk  and  the  water  supplier  were  In  ium 
invcHtignlc-d.  Each  of  these  posNiblu  agencies  of  fever  distrihvtion  I 
fihall  now  pass  in  review, 

(iencral  Hanitary  CircumttanceH, 

Id  "  fVorthinp  "  wttK  "  West  iVorthmff  "  •  the  strcele  are  for  the 
most  part  wtll  con«tructe<l  and  are  kept  clean  \  tlic  houMS  ot  the  poorer 
classce  are  in  fair  condiiiou  ;  but  in  not  a  few  in^uuices  open  space 
around  poor  clais  dwellings  is  i^mew hot  Mumty.  Excreta  are  removed 
b_y  wat«T  carriage  j  the  prevailing  form  of  doset  basin  beiug  the  long  bapiier. 
not  jUwavfi, however,  provided  with  a  neparale  flushing  dal«ru.  Uiiqicnu 
and  removal  of  hottse  refuse  leave  a  good  deal  to  be  desired.  The  loi 
parta  of  th«  town  are  liable  to  occnsional  Hooding  from  backing  up 
sewer  contents  by  the  tide.  A  conaiderable  nuisance  is  not  infrequ«ollf 
caused  by  the  odour  arising  from  docaying  accumulatioos  of  seaweod  oi 
the  forc-ihori'.  These  occumulAliona  arc  sometimes  very  large,  eap«oiaU]r 
after  a  Houlh-weslerly  gale. 

•  li  itiU  h. 


Ttumu 


Apr.A^No,e.        Prior  1o  April   1S93.  wli 
Oo BntjTic f FTtr  supply  wiiB  iiicrcasoil,  the  Be 

Brwdnip^'itna  condidf^i'fthle  ToIititiR  lit  llipir  runtcnts,  previousl;  penDe<l  up  at  c^rlai 
V^^ThroSon-  P**'"*^  ''J  'neuns  of  movnble  liidca  until  a  eulBcieni  hem!  of  eenage  h« 
betu  gniiKrd.  T!ie  surveyor  stnles  that  nfier  ihe  inciease  of  w«l 
supply  in  April  IH93,  "  the  aewers  nt-n.-  well  flushed  by  how  pijiea 
"  iht-  luiuiboles  prior  to  iIid  epidemic,  aiid  oxira  fluahing  vras  <1{ 
"  during  ihe  epidemic  both  to  sewers  aud  house  drmins,  the  extra  vrtt 
"  pumped  for  this  purpo^  daily  often  being  at  the  rste  of  25  gallt 
**  per  head  ovM'  the  Dormal  supply  of  30  giilion?  per  head."  On  ing 
the  low  letel  «f  "  Worlhiog  " — of  which  the  highest  point  on  the  groDll 
surface  is  hut  36  fr-et  above  Ordnance  datum,  while  in  places  it 
9  feet  above  datum — the  sewers  are  tide-locked  duriug  largo  pari  of  || 
24  h'.  urs.  The  "  Worthing  "  oiilfiill  sewer  is  a  ■!-foot  barrel  irhi' 
discharges,  about  one  and  a  lialf  mile  ea«t  of  Warthing  pier,  iato  «  i 
ineh  iron  pipe  by  whieh  the  sewage  is  oarricd  out  to  ren.  So 
e^perimenLa  conihicted  by  the  Borough  Surveyor  showed  ibat  "  in  d 
*'  weather  the  backing  up  of  the  sewers  nt  eiitrBucc  to  waterworks  yi 
"  during  tidelock  ranged  from  2  fl.  to  3ft.  1  iu.  uliove  invert,  with  a  w« 
"supply  u(  30  giJIoiis  pir  head ;  in  wet  wi-athcr  liie  backios- 
"  extended  l»  thr  bollom  of  Ssutli  Street,  and,  during  stumw.  Ma 
"  Montague  Street  and  up  branc-b  sewers."  The  amouuC  of  bsckhig  i 
ibns  stt  I'orth  will  be  better  tippreeiated  when  I  stale  that  the  iuTert 
the  bewer  at  the  enti-ance  to  the  waterworks  yard  (^howD  as  t 
irregular  bhie  patch  near  to  Park  Road,  Worlbing,  in  iVIap  ))  ta  : 
Ordnance  datum  level. 

House  drains  are  in  few  inatnnces  properly  ventilnied  uad  disconiwcl 
Irom  the  sewers.  Disconnexion  of  house  drains  iVom  interiors 
lioiises  is  usual  as  regards  sink  and  b.itli  wastes;  but  soil  pijies  ant  n> 
infreiiueutly  ventilated  by  shal'ts  of  too  small  diameter,  and  are  in  son 
inataaces  devoid  of  vontilation.  The  majority  of  wnlerelosets,  lioirert 
are  mtuaiml  out  of  doors. 

'*  ft'tffl  Tf'orlhing." — The  description  just  given  of  Ihe  '■  Worthing 
sewerage  and  dnunage  arrangements  applies  equally  to  the  "  We 
Worthing"  sewerage  mid  draiupge,  although  the '■  West  Worthing 
fiewetBCODstitute  an  absolutely  separate  system.  They  are  at  Bo  i»oii 
connected  with  the  sewem  of  Worthing  or  of  any  other  district,  mt 
tliey  discharge  by  n  separate  outfall  into  the  si-n,  about  a  mile  to  tli 
we«t  of  Worthing  pier.  In  "  West  Worthing  "  also  the  sewers  baek-i 
during  Ude-lock ;  main  sewer*  have  not  always  a  proper  fall,  and  o] 
sewers  are  in  the  condition  already  described.  As  regards 
drainage,  Ihti  unsatisfactory  features  referred  to  as  existing  in  connexid 
with  "  Worthing  "  are  equally  common  iu  "  Weat  Worthing." 

Wett  Tarriag.^The  main  teweragc  arraugements  in  West  TMTini 
tillage  resemble  the  more  recently  and  lietter  constructed  sewors  o 
"  Worthing,"  of  the  sewerage  svatem  of  which  the  We;t  Tarring  MWW] 
const-tnte  a  part.  The  whole  of  ibe  West  Tarring  sewage,  AVS  tin 
from  14  bouses — whieb  either  drain  into  cesspools  or  have  no  dr^ilig 
aiTaiigemouts— passes  into  Ihe  villiige  sewers,  thence  into  the  "WorllliBf 
sewei',  and  so  inio  ihe  s_-a  thrciugb  the  Wottliliigdisehnrge  pipe.  Hil^ 
drninage  in  Weft  Tnrring  resembles  that  of  ■•  Wonbing  "  and  "Wa 
Worthing." 

Brvadwaler. — In  Itrondwater  there  is  no  system  of  sewerage.     F< 
the  most  part  houara  ilnwu  Into  cesspools,  wliicli  lire  cleansed  at  irrcj_ 
luk-rvuls.     DiaeonncxioD  ofsink  wastes  is  usual,  and  indoor  wiiterclosei 
are  rare,     House  drains  are  unveutilateil. 
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So  far,  then,  as  sewerage  arrangements  are  concerned,  it  is  clear  that  app.  a.  Xat 
the  main  outbreak,  which  followed  a  pandlel  course  in  **  Worthing  "  and  onBntorie  Peivi 
Broadwater,  cannot  be  attributed  to  sewer  emanations,  inasmuch  as  inWorthaas. 
Broadwater  has  no  draina;i:e  relations  with  "  Worthing,"  and  is  indeed  ^^ 


devoid  of  sewers.  Nor  was  there,  assuming  sewer  emanations  as  a  j^fi^- 
cause  of  fever  in  "  Worthing  "  itself,  exceptional  incidence  of  the  disease  ^™*^ 
on  the  inhabitants  of  houses  in  those  streets  known  to  be  badly  sewered. 
The  two  localised,  though  separate,  outbreak:*  in  *'  West  Worthing" 
and  in  West  Tarring,  respectively,  present  perhaps  behaviour  more  com- 
patible iJi-ith  sewer  infection  ;  but  even  in  these  instances  there  must  be 
hesilflucj  in  attributing  the  disease  to  this  cause.  For  the  ''  West 
\1^orthing  "  and  the  West  Tarring  <«wers  are  on  separate  systems,  iind 
the  sewers  of  the  invaded  localities  in  those  areas  ¥rerein  better  condition 
than  those  in  other  streets  that  escaped  or  were  but  lightly  touched  by 
the  epidemic ;  and,  in  addition,  almost  all  the  invaded  houses  in  these 
two  places  were  properly  secured  against  eutrance  of  sewer  air  into 
their  interiors. 

In  short,  the  behaviour  of  the  disease  generally  is  opposed  to  any 
probability  of  sewer  infection  as  a  cause.  Its  behaviour  in  **  Worthing  *" 
was  similar  to  its  behaviour  in  Broadwater  village,  and  yet  the 
"  Wortning  "  sewers  do  not  extend  into  Broadwater  village,  which  is, 
as  has  been  said,  wholly  without  sewers.  In  **  Worthing  ^  and  Weaft 
Tarring,  again,  there  were  striking  ditferences  in  the  manner  of  rise 
and  progress  of  the  fevcTj  notwithstacding  that  these  two  places  have  a 
common  sewemge  system.  In  **  West  Worthing,'*  nior&r*ver.  which  has 
its  own  separate  sewerage  system,  the  disease  behaved  quite  ocberwise 
than  in  *'  Worthing,**  and  in^ead  clos^y  followed  tbe  eoorse  taken  by  it 
in  West  Tarring,  which  is,  as  already  stated,  oo  the  same  sewen^e 
system  as  **  WorUiing." 

In  view  of  these  facts,  it  becomes  apparent  that  a  sufficient  explazia- 
tion  of  the  cause  of  the  outbreak  of  enteric  fever  in  xheise  fo*ir  f»aces>  is 
not  to  be  found  in  infection  prop^ated  by  emanaiings  fro~n  viewers. 

Milk  Sfpflt. 

In  the  rapidity  with  which  they  obtained  their  maxima  iii  ti«e  rocr 
places  invaded,  the  enteric  fever  outbreaks  displayed  a  feature  asoally 
to  be  found  in  epidemics  of  which  the  cassatioo  lies  il  milk.  iJn  tbr 
other  haikl,  the  persistence  c^  these  oatbreaks^  and  tbe-r  ^low  s>a'-L'ri<ir!x«, 
did  not  harmonize  with  this  method  of  causation  of  the  tever.  ziot  wa§ 
there  that  especial  incidence  of  the  disease-  on  worn-  n  a:.J  ci^i.ir-^*  ro 
characteristic  of* milk  epidemics.  It  did  n-.t  serrm  pr>ja'r.>.  ij*.':o:.Ter, 
seeing  that  all  four  plmces  receive  their  milk  in  liir^-e  pfcrt  r:*^-::.  tijrr  sa^Jie 
vendors,  that  two  uf  these  places  shocJ-i  Lave  tetrii  i-t^^-.k-i  ii.  April 
and  May,  and  again  in  June  and  Jal~.  w !..;►-  tLe  <>tiirr  two  -iiO'-.-i  Live 
almost  entirely  escaped  until  Juiy-A  .^^urt.  N-T^rrLm--**.  •-;  rrrtol 
inquiry  was  made  into  the  possible  o^fenktioii  r»f  mi'k  ^cppij  ii.  c^xirinz 
any  of  the  outbreaks  in  the  four  locaLtir-.  In  "  V^  orthlnir  *  the  sour^.-e 
of  milk  sapply  was  ascertained  in  the  cit^e  of  l^oi  cit  of  tLrr  i.20T 
persons  attacked.  The  milk  supply  of  iLe--  l.'2M  j^r^  li-  .  i.iie  :: -rn 
cmc  or  other  of  aU  the  milk  Tendorr  iii  *•  WortiiiLir.  w..o  art  1-3  in 
niunber.  Sinularlv  the  milk  ^appli*rd  to  iLirsr:  ^kt^ji^-  wi^o  bin  I  «.-cm- 
tracted  enteric  fever  in  Broadwater,  came  trm  ?:i  di^Krcux  vendors; 
in  **  Weat   Worthing''   from  "^iglit ;  ai^d   in   We^i    larrinz    from   tour 


•  The  iDcidenc^  of  the  fever  "B  -ex  and  age  ▼**  w.ofcly   -.t-dicd   La  riew  of  th:* 
and  of  other  consdmrioo*. 


Afp.A. xo. c.    sources.     Atlempl  has  al«o  matte  to  afceitJiiii  what  proporlioo  oCtfl 

OnKninicFcri.r  ^tol  cuslomerB  of  cHcli   separate  vcndnr  liml  betn  (tlta«kp<l ;  Intt  .(fl 

BnaAvRwuid  Jifficnltiee  erpcrienced  in  trying  to  obtain  llie  number  o(  cu«toini>n>  hi 

I  WaN -rwTHW :      E^ncli   instaat-o  wore  foi mil  to  he  so  greut  aa  bi  forbid  more    thnn  u 

Mft^niecrtoiT  approxiinste  eslimnt*  on  the  subject.     Sufficient  was  leurned,   IiowrtWi 

to  fihow  tkiit  the  pruportien  of  cases  to  <-usIoraers  was  ia  no    iristium 

HO  exceptional  ns  to  |K>iut  lo   milk    ha\'ing  acted  u  thv   medium  «f 

pro|>ii£»lioii  of  enteriu  fever  in  any  of  the  outbreaks  in  the  four  plMei 

inriideJ. 

Water  Supply. 

In  the  absence  of  ei^detice  implicating,  as  caose  of  the  epidcnuit,  mBj 
on(>  of  tho  possible  agencies  tlius  far  discussed,  water  xuppl^ — vhi^ 
has  CO  often  been  found  elsewhere  to  have  aerved  a?  tlie  inodinm  -of 
Eadiii.'!!  and  widcipreoil  propagation  o£  enteric  ferer — natarullj*  aa# 
under  sitspicion. 

The  four  ai-eas  nfTected  br  the  fever  ai-e  supplied,  aa  rt«tod  ml  m 
earlier  stage  of  ttiin  report,  with  water  from  ihree  sources,  vi&,  thi 
"  Wortliing  "  pnhtic  service,  the  '■  West  Worthing  "  public  Bervim,  aad 
local  wells.  A  projier  comprohdnsion  of  the  part  that  vrater  nwyhare 
played  in  bringing  about  the  epidemic  cannot  be  arrived  al  witltmt  a 
detailed  account  of  the  circumstances  of  these  water  supplies,,  nim)  llie 
diSereul  comlitlons  of  distribution  of  public  water  sei-vice  in  weaaif 
another  of  the  anverul  iu'ens,  . 

The -^  Worlhinrj  "  Pablic  Ntrrfce.— The  "  Wortliing  •■  Wad 
are  the  property  of  the  Worthing  Corporation,  and  ore  eituatt^  ^ 
the  borougli.  They  bxo  depicted  as  nu  irrcgnlar  blue  a 
annexed  map  (Map  1)  showing  the  distribution  of  the  wal«r  n 
site  is  an  enclosed  plot  of  };ronnd  of  about  t^vo  acres  iu  extent. 
Chalk  here  lies  at  a  depth  of  abont  18  to  30  feet  flom  the  motAm^  ■ 
intervening  soil  consisting  from  above  downwards  of  lonmy  moald^  n 
and  chalky  marl.  The  supply  is  fro:n  certain  dei'p  wells  and  fro 
headings  therefrom  di'iven  into  the  Chalk,  the  water  lieing  pnmpevl  up 
by  an  engine  on  the  site.  This  wat«r  \a  not  filtered.  The  grratpr  part 
of  this  supply  is  delivered  directly  into  a  rising  main,  by  vdiieh  It  is 
distribuieil  U>  "Worthing"  and  to  Broadwater,  bui  not  to  "W.etij 
Worthing  "  or  to  West  Tarring  ;  the  surplus  passes  inlo  u  Conk  alia 
at  the  top  of  n  brick  lower  !»  feet  iu  height.  Wheu  this  tank  is  I 
the  engine  ceases  pumping,  and  the  tank  water  is  distributed  by  graVJ 
tiou  until  the  tank  is  about  three  parts  emptied  ;  whcieiipoa,  this  8 
is  stopped,  and  the  engines  agnin  pump  from  the  welb  directly  iai 
mains  and  tank.  The  supply,  therefore,  is  conetnnt.  Tank-water  j 
usually  distributed  by  the  "  Worthing  "  mains  from  6  a.m.  to  6.30  a^M 
and  again  from  12  noon  to  12.30  p.m.  The  pres'^urc  in  the  mMns  \ 
iJie  tank  supply  is  being  delii^red  ii^  about  30  lbs.  per  squnrc  j 
The  pressure  when  water  is  being  pumped  directly  into  the  munfV 
25  lbs.  during  the  diiy  and  12  lbs.  doring  the  night.  If,  however,  AC 
drains  and  water  mains  are  to  be  flushed  during  the  night,  the  fhll 
pressure  of  25  lbs.  is  kept  up. 

This  water  is  obtained  from  three  wells  with  three  headings,  two  of 
the  headings  serving  as  connecting  tunnels   between    the   three  wdl 
Comprehension  of  Ibo  relationships  of  thi-se  one  to  another,  and  of  tj 
historical  description  about  to  be  given,  will  be  facilitated  by  refer 
to  the  accompanying  diagrams  (Diagrams  I.  and  U.). 

The  "  Worthing  public  serrice    dates    from    1857,  when    the   ■ 
shaft  marked  A  in  the  diagram  was  sunk.      This  well  lined  with  | 
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cylinders,  has  an  internal  diameter  of  5  feet,  and   is  68  feet  in  doptli ;     App.A.>'o.r.. 
and  from  the  bottom  of  the  well  a  19-inch  bore-hole  proceeds  for  another  on  KntoricF^Ter 
300  feet.     It   yields   4,500  gallons  per  hour,  and  constituted  the  sole  jj-^*^"*'^ 
public  supply  until  1867,  when  a  second  well-shaft,  that  marked  B  on  w«»«tT«ninK( 
the  diagn»m,  was  sunk.     This  well  (B),  also  lined  with  iron  cylinders,  ^^Jj;^^^ 
has  an  internal  diameter  of  6  feet,  and  is  104  feet  in  depth ;  and  from  the 
bottom  a  26-inch  lK)re-hole  proceeds  for  another  300  feet.     It  yields 
9,000  gallons  i>er  hour.     At  the  time  when  well  B  was  sunk,  it  was 
connected  with  well  A  by  a  siphon  ;  for  which  a  tunnel  was  substituted 
in  1880.     This  tunnel  is  at  a  depth  of  72*6  feet  from  the  surface,  and  is 
113 "4  feet  in  length.     It  has  an  internal  diameter  of  6  feet  by  ,4  feet, 
and  is  linetl  with  brick  in  cement,  a  brick  being  omitted  erery  18  inches 
in  the  bottom  row  of  each  side  to  permit  ingress  of  water.     This  tunnel 
yields  some  2,000  gallons  per  hour.     In   1885  the  Corporation  again 
sought  to  augment  their  supply,  and  with  this  view,  commenced  sinking 
another   shaft  in  the  north-east   corner  of  the   waterworks  enclosure. 
But  at  a  depth  of  only  18*6  feet  from  the  surface  (just   before  reaching 
the  Chalk  and  in  circumstances  unfavourable  therefore  to  the  quality 
of  the  discovered  water),  so  large  a  quantity  of  water*  was  encountered 
that  the  proposed  sinking  at  this  spot  was  abandoned,  and  another  shaft 
was  sunk,   also   in   1885,  at   a  spot  about  GO  feet  to  the  south-we*:!  of 
the  abandoned  sliafl.     The  new  well  in  this  way  provided  is  that  marked 
C  on  the  diagram.     In  sinking  this  well  (C)    a  small   amount  of  wiiter 
was  encountered  about  20  feet  from   the  surface,  after  wliich  a  gradual 
increase  was  noted  until   the   excavations  terminated.     Thi«»  well  lined 
with  brickwork  in  cement,  is  72  feet  deep,  and  has   an  internal  diameter 
of  7  feet.     It  was  not  provided  with  a  bore-hole,  but  a  tunnel  was  con- 
structed leadiug  from  well  C  to  the  tunnel  connecting  wells  A  an<l  B. 
This  tunnel  is  72  feet  from  the  surflftce,  lias  a  length  of  234  feet,  and 
internal  dimensions  of  6  feet  by  4  feet,  and  is  constructed  simihuly  to  the 
tunnel  leading  from  well  A  to  well  B.     The  yield  from  this  source  and 
from  well  C  (which  supplies  the  major  part)  is  7,000  gallons  per  hour. 

The  quantity  of  water  derived  from  these  various  sources,  however, 
was  again  found  to  be  insufficient  for  the  increasing  population  of  the 
district,  and,  accordingly,  in  the  beginning  of  the  year  1803  further 
supplies  were  sought  tor.  With  this  view  it  was  resolved  to  drive  a 
heading  in  a  north-easterly  direction  from  the  bottom  of  well  C,  and  on 
March  13th  this  work  was  commenced.  As  the  work  pnx*e<?<led 
several  small  fissures  were  encountered,  and  on  jApril  13tl),  when  the 
heailing  was  68  feet  in  length,  the  total  yield  was  estimated  at  about  (50 
gallons  per  minute.  On  April  14th,  at  2  p.m.,  a  large  fi.--.^nre  estimated 
as  yielding  2,623  gallons  per  minute  was  cut  into.  The  hejuling,  of 
which  the  internal  dimensions  are  6  feet  bv  4  feet,  and  of  which  the 
structure  is  similar  to  that  of  the  other  tunnels,  Avas  at  this  time  70  feet 
in  length.  So  sudden  and  so  great  was  the  im-ush  of  water  from  the 
fissure  now  struck,  that  the  men  employed  in  the  work  of  exeavation  had 
to  forsake  their  tools  and  run  for  their  lives.  The  additional  water  thus 
obtained  was  forthwith  utilised  for  service  to  **  Worthing  ''  and  Broad- 
water, and  from  this  date  forward  the  supply  was  derived  from  all  the 
sources  I  have  described. 

The  "  Weit  Worthing  "  JVatericorks  are  the  property  of  a  Company 
and  are  situated  in  "  West  Worthing  "  on  an  enclosed  piece  of  ground, 
which  is  rather  more  than  two  acres  in  extent.  The  position  of  this 
site  is  marked  on  Map  1.     The  soil  here  resembles  that  descril)ed  under 

*■  Ob  making  farther  excavations  this  water  was  teen  to  well  up  from  a  fissure  at 
the  loifKie  of  the  CHialk  at  that  point. 
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App.  a.  No.  6.  the  heading  The  ^*  Worthing  "  Public  Service,  The  Company's  watei 
On  Enteric  Fever  ^s  obtained  from  two  wells  in  the  Chalk.  One  of  these,  stated  to  hare 
BrSd'^^te*^'  d  ^^°  sunk  in  1865.  is  an  iron  cylinder  well,  32  feet  in  depth,  and  having 
West  Tarrinf ;  an  internal  diameter  of  12  feet.  From  the  bottom  of  the  well  a  bore> 
^j^^^eodore  y^qIq^  g  inches  in  .diameter,  proceeds  to  a  further  depth  of  38  feet.     The 

other  well,  said  to  have  been  sunk  in  1887,  is  an  iron  tube  well  130  feet 
in  depth,  and  without  bore-hole.  Water  is  pumped  from  these  welk  ir 
the  rate  of  20,000  gallons  per  hour,  and  pumping  is  nsnallj  carried  on  m 
winter  from  6  a.m.  to  11  a.m,,  and  again  from  2  p.m.  to  5.30  p.m.  In 
summer,  pumping  is  from  6  a.m.  to  o.30  p.m.  with  an  intermission  of  one 
hour,  viz.,  1  p.m.  to  2  p.m.  There  are  no  means  of  storage  or  filtration, 
and  the  supply,  which  is  limited  to  "  West  Worthing "  and  West 
Taning,  is  an  intermittent  one. 

The  remaining  sources  of  supply  in  the  four  places,  namely,  supplies 
from  local  wells,  need  little  description.  Most  of  the  wells  are  shallow 
and  they  are  commonly  dry  steined  ;  some  few,  however,  are  deep  and 
well  constructed. 

Reference  to  Map  I  will  show  the  distribution  of  the  two  public 
services  throughout  the  four  areas.  The  **  Worthing  "  mains,  which  are 
limited  to  '*  Worthing  "  and  Broadwater,  are  coloured  blue  ;  the  **  West 
Worthing  "  mains^  which  supply  water  only  to  *'  West  Worthing  "  and 
West  Tarring,  are  coloured  red.  I  have  already  stated  approximateiy 
what  proportion  of  these  places  are  served  by  local  wells ;  I  now  append 
in  tabular  form  these  facts  in  detail. 


Table  VII. 

Showing  for  each  of  the  Four  Areas  invaded  by  Enteric  Fbver  the 
Number  of  Houses  obtaining  water  from  one  and  another  different 
Source  of  Supply. 


Sanitary  District. 


Area  invaded  by  |  j^habh^,,, 
Entenc  Fever.    ,  „^„^g_    ; 


No.  of  Houses  on 
Public  Service. 


j      Xo,  of 
Houses 
•  Berved  by 

\    ^Mx^ 

\     Wells. 


1 

'. 

I 

1 
-,     "  Worthing  " 

2,890 

2.8.- 9 

31 

Borough        of 

("Worthing"  Service) 

Worthing       -  -l   "  West  Worthing '' 
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191 

65 
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It  is  now,  in  the  light  of  these  fad,  desirable  to  reconsider  the  data 
respecting  the  time  incidence  of  the  fever  given  in  Tables  V.  and  VI. 
and  in  the  corresponding  charts.  Reference  to  Charts  III.  and  IV. 
will  show  that  the  first  fever  case  of  the  epidemic  in  '*  V^''orthing,'* 
attacked  on  April  16th,  was  followed  in  a  few  days  by  many  more  cases ; 
and  that  in  Broadwater  the  liist  case,  occurring  on  April  27th,  was 
followed  by  two  further  cases  in  May  :  whereas  in  *'  West  Worthing  " 
no  case  whatever  of  enteric  fever  occurred  in  either  April  or  May,  and 
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App.A. No.«.    home  ill  from   **  West  Worthing"  where   she    was    in    service 
On  Enteric  Ferir  ocerirn'd  in  IioiLse.s  in  which  there  had  !)een  previous  oases  ;  and 

mWorthinff,        c'hihl)  was  subsequently  declared  bv  her  medieal  attendant   to  hi 
Broadwater. and    .  ^    ..  \     •     'i     ^    i?  "     i   ^    /»  rr«i  •    • 

~     ~  mg  not  trom  enteric  but  fi-om  scarlet  fever.      Ihe   remainm; 

(of  the  14)  aiv  unaccounted  for.  In  this  way  it  a[>pear3  that 
41  IJroadwater  cases  no  less  than  31  had  been  in  the  habit  erf  con 
"Worthing"  water  ;  one  was  not  enteric  fever,  and  as  regards < 
is  theiv  the  statement  that  they  had  not  before  their  illne 
"  Worthing  "  water. 

It  is  evident,  therefore,  that  there  was  comimrative  immiiii] 
enteric  fever  of  persons,  whether  iu  •'  Worthing"  or  in  Broa 
who  habitually  consumed  water  from  local  wells ;  and  that  tk 
lieavy  incidence  of  the  disease  on  those  who  used  the  water  delii? 
the  public  service  in  these  places. 

But  if  the  "  Worthing "  puyic  service  has  been  in  fault,  e 
should  l>e  forthcoming  as  to  some  alteration  in  its  constitution  pa* 
the  observed  outbreak  and  maintenance  of  enteric  fever  amon^ 
consuming  it.  In  this  aspect,  the  modification  of  thi*  water 
involved  in  the  addition  to  it  of  water  from  a  new  source  in  A.pr 
at  once  presents  itself  for  examination.  Accordingly  it  is  nece 
consider  in  detail  the  relations  betwt'en  the  provision  of  the  nen 
of  supply  and  the  outbreak  of  enteric  fever. 

'J'ho  first  case  of  the  epidemic  in  **  Worthing  "  and  Broadwa) 
uotifie<l  on  May  3rd,  and  was  quickly  followed  by  Boreral 
In([uiry  as  to  the  actual  dates  on  which  all  these  persons  first 
established  the  fact  that  the  first  attack  occurred  on  April  lA 
second  on  April  10th,  and  the  third  on  April  21st.  These,  n 
or  two  other  atses  occurring  towards  the  end  of  tbe  moBll^ 
followed,  from  April  28th  onwards,  by  what  may  be  called  Ae 
body  of  the  first  outbreak.  But  as  will  be  remembered,  the  ^nf  |fc ' 
from  which  by  far  the  greater  part  of  the  new  supply  w&b  dnm 
not  cut  into  until  April  11th;  only  two  days,  therefore,  hefore  t 
of  these  attacks.  This  fact,  notwithstanding  that  the  incubation 
of  enteric  fever  may  be  shortened  wlH*n  water  is  the  medium  o 
mission,  is  of  a  sort  to  rair^c  doubt  as  to  connexion  l)etween  the  ndi 
of  water  from  the  fissure  in  question  and  the  outlncak  of  the  fevt 
a  fuller  account  has,  therefore,  now  to  \>v.  given  of  the  prooeedin 
took  ])lace  in  driving  the  heading  from  which  the  new  su})ply  was, 
spring  of  181)3,  obtained. 

In  my  previous  and  more  curtailed  account  I  noted  that  tbi 
large  yichi  from  the  fissure  struck  on  April  1  Ith  was  at  once*  u 
But  I  <lid  not  .-tate  what  became  of  the  water,  iclati\elv  small  iu  a; 
which  had  Ix'cn  encountered  in  the  now  heading  prior  to  Ai>ri 
juid  this  I  now  do.  Ri-forc  excavation  of  the  new  heading  wa 
nienced,  a  sluice  valve  had  been  fixed  in  the  tunnel  leading  frnm 
to  the  tunnel  between  wells  A  and  B.  This  sluice  valve,  whi< 
fixed  in  the  tunnel  near  its  departure  from  well  (\  was  intendt'il  t 
vent  water  from  well  (\  inclusive  of  water  from  the  new  lie 
gaining  access  to  the  public  service  during  i>rogress  of  th^*  nev^"  v 
sin<*e  these  were  necessarily  of  a  nature  to  cause  some  turbidity 
water  in  well  C.  The  fixing  of  this  sluice-valve  was  c<»nipie 
March  11th,  and  on  March  ISth  excavation  of  the  new  headiuj 
begun.  The  heading  was  driven  during  the  day-time  and  lined 
bricks  in  cement  each  night.  Meanwhile  the  water  derivixl  fro 
new  heading  in  course  of  excavation,  Avith  that  from  well  C,  was 
pumped  up  and  either  discharged  on  tho  surface  of  the  water 
enclosure,  or  utilised  for  street^watering  and  sewer-fiushing.     B; 


I  App.A.Vo.e.  later  ihan  Ihi' '' Worthing"  and  Broa<lwatcr  oulbrcAk,  but  thmi 
OnEntwicFoiier  "^"ncurreiit  iu  point  of  time — which  lire  iiol  to  be  oxpUined  i 
toWoitiins,        hypothesis    that    the   "  Worthing "    water    had    been    actiog   u 


VettttrriDf-. 


difitribaiing  agent   of  the   eot^iic  fever.      The  i 
causation  of  ihese  two  outbT«ake  will  be  resumed  later.] 

As  to  the  fever  io  "  Woribing"  and  in  Broadwater,  which  lot 
provisionally  referred  to  the  "  Worthing  "  water  supply,  the  qa 
arises  whether  any  circumstances  hnre  trnntpired  pointiug  to 
possibility  of  this  service,  especially  the  section  of  it  which  bai  k/b 
to  be  implicated  in  the  fever,  having  been  exposed  to  daif 
pollution. 

The  "  Worthing"  waterworks  are  on  all  sides  surrounded  by  ioh 
houees  which  drain  into  the  "  Worthing  "  sewers,  Betereace  1 
previondy given  diagrams  (Diagrams  I.  and  II.)  will  sluiw  iben 
of  the  waterworks  to  the  more  important  sewers  in  the  ncighbou 
and  also  it  will  be  Eeen  fi-oni  these  diagrams  l.hal  on  the  situ  itaelf 
exist  certain  aewage  arrangements  now  disused.  These  are  doBUV 
particular  consideration.* 

The  sewerage  arrangements,  now  disused,  in  tbe  wraUt 
enclosure,  dale  bock  to  tbe  lime  when  "Woitbing"  MWMj 
delivered  in  tbe  enclosure  by  the  main  sewei-  ^entering  it  from  ttli 
Street,  which  lies  to  the  west  of  the  waterworM)  into  two  bri^l 
Those  tanks,  shown  on  the  diagrams,  were  each  36  feet  in  ^ 
their  contents  used  to  be  pumped  to  a  sewage  farm,  o 
ing  watercourse,  fcnowii  as  the  Teville  Stream. 
respecUvely  "  sewage  well "'  and  "  chain  pump  well,' 
their  bottom  by  a  15-in,  pipe.  Prom  the  "  sewage  well ' 
passed  in  a  south-easterly  <lirection  out  of  the  waterwoi 
One  of  them  was  a  15-in.  stoneware  pipe,  the  other  a  12-in 
made  of  iron ;  and  by  both  sewage  was  conveyed  to  the  sewi  _ 
These  pipen  were  about  2  feet  below  the  surface  of  the  ground, 
the  "chain  pump  well  "  three  lo-in.  storm  overflow  pipes  pamadi 
side  in  a  norlb-easler)y  direction  out  of  the  enclosure :  two  if 
discharged  into  the  Tevilh  Slreain,  while  the  third  discharged  U 
Park  Road  sewer.  These  pipes  weie  constructed  of  earthen  war 
vece  hud  side  by  side  at  a  depth  of  about  15  feet  from  the  suiftet 
16S0,  sewage  pumping  at  the  waterworks  having  been  brouglu 
end,  the  sewer  from  High  Street  was  bricked  across  at  two  pcHota 
within  the  wnterworks  enclosure,  tbe  other  in  the  street  ouuidi 
"  Worthing  "  sewage  from  ibis  time  being  made  to  pass  along  tli 
main  sewer  shown  bv  a  red  line  running  nonh-euslon  thewest  sidff 
enclosure.  At  the  same  time  the  sewage  tanks  within  the  waUr 
enclosure  were  filled  up  with  earth.  The  carrier  pipes,  however,  p 
from  the  "  sewage  well "  to  the  (now  disused)  sewage  farm,  a& 
rendered  useless,  were  nevertheless  left  undisturbed  ;  and  they  iM 
so  until  September  1802,  when  those  portions  that  lay  wilU 
waterworks  enclosure  were  taken  up.  Meanwhile  the  threo  t/f 
pipes  from  the  "  chaiu  pump  well "  had  been,  in  18*^5,  blocked 
the  norlh-es.st  corner  of  the  enclosure.  The  method  employ^  li 
dealing  with  them  consist«d  in  taking  up  about  10  feet  of  the  [ 
and  building  a  wall  of  bricks  in  cement  across  each  end  thus  en 
and  filling  in  the  space  between  the  ends  with  earlh.  Accoruin 
April  1H93,  none  of  cbese  structures  had   for  13  years  been  in  ■ 


•  Tl]y  ili«grBms  ihow  ihe  waii.TaD<Isci*eni{!i>  arrangcmen 
neiplibourliood  ai  Ihey  iretp  ou  April  Hth,  1893.  "hen  tht 
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tin  tevrer,  Bome  SH 
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7 oar,  was  {ouutl  to  be  t|efovtiv«  mi  penuittuifi  Ivokajie  bUA' 
Another  such  v,ns  the  f  nrk  II«ail  sewer  itself.  This  aewer,  DM 
of  12-411.  ^tonoiviuv  pi|>e«  jointed  nilh  clii/,  peimiltea  l<wli»g«  U| 
points  daaio  of  ils  jottifa  gs|i)iit;  niiM^.  It  lies  parnlleJ  to  lba.~ 
of  ihi'  ttwWrworks  enolosure  si  i>  itistoin'c  then-fiom  of   150  ft 

rsl  IK 
cxtreinitv  of  tho  new  liewting.  In  wjiliiioi 
«rntka  (.-ndojiure  lies  a  S-ft.  lii-ii'k  Inrrvt 
dUlant  from  will  C,  md  some  250  feet  frc 
bnuliiiic.  This  newor  ytua  sjisu  found  to  lie 
WBterwurkei  i-nclopure.  Siufe  it  lies  ut  i 
thofi  rithiT  of  tlios«  alretuly  rvf^rred  to,  it 
wUau  tidt-lot-kfj ;  that  la  to  s»y,  twice  every  21  hour*i 

It  is  aufficifnllj  obvious,  llierefore.  ttiiit  tbe  wil  ov 
in    whicli   werw   suuk    fbe    wkIIs  anO   bemtii^  tnrn 
suppUoi]  to"  Worthing"  and  BroAdifater,  was  liablo  t 
lion,  by  sevffige.     It  does  not.  uf  course,  iieceawrily    fi 
overlying  soil  was  thus  liiiMe  lo  L>olIulion,  tbat  wafr 
iDSs  dfep  below  in  ib«  clialk  would  likewise  be  U.i 
{>oriiition.     Such  pollution  woulil,  however.  !■■■  "ry  ' 
sorTuK-wiiter  were  to  roftdily  gaiu  access  lhr'"'i  l" 
below,  KDd    tliei'c  is  reason  to  know  thai  : 
RMttrr  (if  fael,  esist  i<ctweeu  the  soil  abcn 
hcniliiig  in  ihr  WBiiTwrorks  enclosure.     It  «" 
thi;  ileiKTiptiun  gi\on,   nt    un  earlk-r  stnge,   .if   :];-:■■■ 
MOrkf,  refrrvuce    .s  niadt'   lo   the   fncl   that   in    lSi5    ■ 
being   sunli  nmr  tiiv  uurlb-i-nst    corner  of  the  efli  1 
«biuidon«d  owtiig    tn    tbe  Iarg«    ikniouot  of  trkter 
tjnaUiy    llul    was     encuantert^il    wtthio    18*6    fret 
llie  witter  in  ih!»  ex)]>-riinmtsl  shaft  was  at  the  time 
np  Froiu  a  e^^^nre  in  the  Chalk  i  and  this  fissure  wai 

(«r*r(t>'  '--  •' ■  "■  •-■h-rb  the  niMT  heaiUog  had  heMg-d 

the  hr_  .  '.  Ai>r{t  I4lh,  11!9.1,  was  encn«A«' 

\\a..  ".  oI  &itvrtaiiiu)g  wlwtlMr  or  a 

ia  (lui-^ii  '  i  itfth  the  new  iMuUflf.  I  r«w— d  I 

or  18m,3  io  i.t  i>^  ..|..Ti.M  tn  a(l"p4h  (rf  S3ft. ;  and   i 
•duft  I  takl  thrown. -oa  .\iigiiftI7tb.  a  fonor«tthb)  sAhttiBtL^ 
of  tb«  water  contained  in  w«II  V  W«S  rakrQ  jtul  before    Otg'^ 
\>  A-  t%i  ow  :i  .ioivn  the  »ball,  and  afWwards  sample'^  oF'  lUi 
-  »a  Ibe  nae  atui  on  the  two  fulluwla^d 
-  J 1  iip«[)»w>Hy   cbt-aMftllr  Mwhr»>l   tor^*"" 
-■'t  «>h)t]tKi  occupied  a  prriod  of  an  boto 
'  ^m.  to  1H5  p.m.,  aai  by  1  [>,ui,.  as  i 
iia>::ivne«  to   lite  figwn  Mt  uuc  in  Addendan  A-  itie  < 
walpr  of  wel  C  hkil  t*Dnnm£'ly  in>i«awd,  while  it  bad  ] 
■Wtal  p«pw(kiaB  a  frw  Irntf  "  later 

TWi  «ipwiutgBt  laiCwg-io  ic'liCBtr  tbat  tbe  f.^-ji 
tbeabanSomxI  ^haft  frrf^ly  ooa^maiucalis  u/L   il.t.  nrw  heJ 
it  ii  twideat  iLat.  git'ot  conttnuittUoii  by  ii 
^kd  in  the  tHJgfabwtbflod  ot  ibat  limitt. 
r«a£ly  gain  m«*»  M  Tb»  ptiMitr  'VMeT  '" 

•  TW.  ■- 
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of  the  new  heading  hy  woi-kmcii  vnijdoyed  i 


s  exMvatio 


a  Dr.  Thtudon 


which  hi>  jmssesses  pvidence,  r 
Mav  outbreak.  No  pvidence,  indeed,  is  fortlicomiog  tlint  any  rfB 
workmen  cinpluved  were  at  tbnt  time  siifTcring  from  Pnt«rie  bn 
thoiij^h  of  conrye  it  is  not  to  V>e  denied  that  flight  anil  "  araboibi 
Rtlacki!  of  tlie  di6ea!*e  are  not  ulways  recogni.sed.  Ho«ev«>p  thb  fl 
have  been,  tb(^  sudden  multi  plication  of  attacks  in  the  begtiiniiig  of  3i 
may,  with  some  probability,  l>e  attributed  to  pollution  of  tlw  «| 
snpiily  OD  a  laige  ncale  by  infective  ouiterin),  derived  from  the  «■ 
tile  April  and  May  oiithtwik.  The  excreta  of  nlnmat  nil  these  pen 
would,  like  those  of  the  fatnl  eaae  of  Fabrunry  20tli,  pnsn  along 
leaky  nuin  lewer  (hat  lies  to  ilie  west  of  the  watei'works  endneure;  i 
ID  addition,  it  haa  to  be  home  in  mind  thut  the  defectivi>  Park  S 
sewer,  which  wns  canntH;te>l  with  one  of  the  nverilow  pipes  previa 
refonvd  to,  received  the  inltrmRry  sewage.  In  the  months  uf  .Usti 
Jnoe,  a  large  number  of  fier(^>ns  suffering  from  t'nteric  fetw  < 
admitted  into  and  iruated  at  the  intimiary.  Into  thin  lustitutiiw  a 
admitted  27  cartes  during  May,  It  during  June, and  9  dttring  Julj. 
casesof  enli^iic  f^ver  went  admitted  after  July  fllh.  TheParfcft 
sewer  was  reconstructed  in  June,  but  op  to  June  26t1i  tlic  Mtei 
remained  in  use.  Aecordingly  up  to  tliis  dal«,  enteric  cxcnU  «< 
paaaing  along  a  defective  »ewer  sitnated  on  the  east  side  of  tbe  *a 
works  enclosure,  in  addition  to  the  enteric  cxcrefji  passing  alwti 
west  side  in  the  main  sewer  already  referred  to. 

There  s till  remain  for  consideration  the  fever-prevalencei  ■"Ifari 
WorlluDg "  and  West  Tarring,  both  of  which  developed  k  wH  h 
remembered,  long  after  the  epidemic  had  become  estAIiM  ^ 
"Worthing "and  Broadwater.  Bach  ol  these  other  fever- prvnikiM 
— in  "  Wert  Worthing  "  and  in  West  TaiTing  re.speclively — |a  H^tSi 
M  will  be  seen  from  Table  VI.  and  Chart  IV.,  into  two  BeH«>fl  at  tm 
consisting : — 

(I.)  Antecedent  to   mid-Jnly,  of  a  series   of  earlier    cases,  Iwi 

number  and  irregularly  diatribnted  in  both  places,  but  ti^ 

chiefly  to  affect  one  particular  locality  in  each. 

(2.)  During,  and  in  weeks  subsequent  to,  mid-July,  uf  a  cunaidaid 

outbursloffeveralmoBtenlirely  localised  in  "West  WortUl 

and  West  Tarring,  in  that  section  of  cnch  of  these  areas  in 

had  already  especially  suffered  from  the  moladi-. 

The  first  series,  i.e.,  antecedent  to  mid-July,  has  nfready    been  < 

counted    for ;    the   persons  attacked  during   that   perioij,    wbellKT 

"West  Worthing"  or  in  West  Tarring,  having  almost  witlioiit  exc^ 

become  infected  iu   "  Worlhing,"     It  is  the  outbursts    constituted 

the  second  Bei-iec  of  cases  in  "  West  Worthing  "  and  in  West  Tkb 

respectively,  that  reqriire  explanation,  and  tor  the  following  reasonft 

(a.)  They  were  found  not  to  be  directly  referable  to  antecedent  fr 

either  in  "  Worthing  "  or  in  their  own  localities. 
(A.)  They  were  not  attributable,  as  liu  already  been  sliown,  eltbs 
defective    general    sanitary    circumstances    or     to     iofetf 
emanations  from  sewers  or  drains. 
.    (r.)  Milk  sopply,  as  has  been  shown  iu  a  previous  scoIiod  of  I 
report,  did  Dot  aid  in  the  diaseminalioD  of  this  fever, 
(rf.)  Ihey  could  not  be  cousider&i,  if  regard  be  Imd  to  the  iaetft 
lai-ge  sections  of  each  locality,  referable  to  water  supply,  ual 
limited  areas  of  their  common  water  service  can  have  beea 
infected  simultaneously  by  separate  (or  preferably  by  aeitlg 
fever  agency. 
There  are,  however,  certain  facts   in    connexion   with    the    **  W 
Wortlifng"  -water  service,  wAich  M,a»  jwrt  «tatetl,coiaimon  (a  4 


(o^ 


TIlis  hydrant  conente  of  an  iron  )wp»  nbich  mnnnanwMU^  with  ikk 

v.-»(>-i    mikiii   blow.  ritHl  in  nhieh  u  endowed  ui  i4tiDtte    twH.'    TM 

-I  by  the  presBurc  of  tK^  «-««■  Mot  up  ^ErunMk 

liii-rublx-r,  imii  when  (hiw  «UiiiU*il  previ'iiii  e^mm 

-  uf  forei^  iiiMeriftl.    Th.'  wh^  is  i-oi-I*wm]  inav 

....    ...    ...;..    l.<;_thifle.     The    interior   nf  Ibn  box   iio<  infr#qtMail^ 

octiiniii-  litlli  wljii'li  hu  ii^iincxl  n'x.-t'M  bj  thi-  ki?rhalt>  of  the  hrdnUM 
b'>x.  WhPH  the  pre^nre  in  the  m«in  fnlls  Ijelow  ■  i-ert*io  anio<n% 
st«tet)  to  be  about  6  Ihe.  pei'  eqmro  inrh,  tlif  luill  drops,  htm]  Alth  fraa 
the  hj^nkniboxor  from  the  rondwsr  may  resdilr  pas*  int4>  (bo  wato 
lAninfi.  '  I  n-cerlaineH  bv  detual  inspection  nt  n  time  when  lb.?  «n^[iM» 
hwl  for  sevtTBl  hours  ceased  i>iimping,  that  the  balli  in  tl»p  byJi-snts  tl 
Ihe  "West  Worthing"  serinw  actually  kmt  .Iri'ii-'l  i"  tbo  muioriiy 
of-instJiDee^  nod  that  fouliug  of  nsler  in  l)it^   ■■■  <      tfaa* 

remlereH  |i09*ible.     Infectivp  mnterial,  therefon-.  ■  h«# 

g9h«^  Htxt-m  to  (lie  ntain-i  of  the  "  W«t  W^.:  •  <no6, 

iiour  the  snmniit  of  the  ridge  ubove   referi'td   ti .,   ■  .  .w-ta|> 

lo  the  poriditions  thnl  !  hare  jnrt  described,  liave  .■^jKoi!ill>  i.iii'.i.wl  tbc 
two  localkit^  in  wliidi  the  ilisoaT^  wu#  found  chiefly  to  Itavp  prcnukd 
As  a  mntter  of  fnnt,  tJicre  wna  in  11(92  a  small  outbimik  ro  "  «"«« 
Worthing "  aud  West  Tarring  which  was  locnlised  in  inucli  tb«  mb» 
way  as  the  »ulbrealcs  now  under  ditwuMion,  »nd  whieh  Dr.  K^ly, 
report  on  that  out)iTt«k,  ttttribnteil  to  infoc-tion  of  wat^r  main! 
bail  hydmnls.. 

With  a  view  of  ascertaining  whether  the  wiiter  iu  ib«  "  Wm 
Worthing  "  wnlcr  mains  differed  Iwcterioscopicallv  from  ihe  snnK-  waUr 
at  Its  Kource,  MtDples  of  tbe  supply  were  !iirb(iiitti?d  lo  I>r.  K-leintraB- 
thA  rising  main  nl  the  w&t«rworks,  and  from  a  top  in  BmiiKiviiilr  Rati, 
a  street  fcitnateil  in  that  se^tioii  of  "  West  Worthing  "  wliere  cbere  tel 
b«>it e-xivpttoanl  preralence  rffevcr  Dnforlunately.  h*w«vM-,  tUvmi 
not  Aont  nnttl  Atignsi  21«t,  when  tlw  Bcm*9  of  the  fevpr  r.utbUMto%U 
'*  We^t  Worthing  "  and  West  Tnrriog  were  p«*t  i  uud.  wljiiin-r  t'or  dai 
or  for  other  reison,  llw  result  of  Dr.  KleinV  e\:iu'  .      v/als 

wi«  negative.     Neitbor  in  the  wfttPr  from  tli.'  i  i-  ■    thf 

from  theuaiii  t^itnuti'd  in  the  fever-invadeil  *ertii.iL  ..  .>*,' 

wn«  ehher  thi-  enteric  fever  bacillus  or  the   li-i.  ■'-■ret 

(*e  Dr.  KJrin'B  report  in  Addendum  C.)  But  wUiJe  tlii-  bm.£.;iTolc^fcJ 
evidenw  feils  to  Kttord  confirnmtionof  tbe  belief  Ihut  ipeottienlly  innHtol 
muterinl  had  gainer)  access  to  Ihe  "West  Worthing"  water  sapptj*^*" 
cmuot  be  heMas  proof  that  this  water  was  (me  from  inftwtiun  «t-ttll 
titne  when  tewr  was  most  preralent  (during  the  (leriod  mid-July' M-' 
mid-AugDst)  in  the  invaded  areas,  nor,  indeed,  I.liut  it  (or  eount  fu  ItY 
wus  not  specifically  polluted  at  the  time  when  the  samples  were  oollect«il. 
For  specific  organtsmsnre  u?ualiv  pivsent  in  water  in  smull  amount  only, 
and  may  readily  be  absent  iu  amiiH  snmplee  selected'  for  exHiniuatioD  oat 
of  the  total  bulk  of  wnier. 

Upon  u  balaoGfl  ot  con^ideratioca  1  incline  li-  belief  llint  the  fenr 
outbur^L-  in  "  Weat  Worthing  "  and  West  Tariiiig.  daring  the  period 
mid-Jiil)  to  mid-Augiiflt,  ami  in  ^ubsequenl  w-'fltr,  are  referable  10 
loca]i!«d  infection  of  water  ninins  iu  the  iuvo'led  sections  of  Umm 
pl.ce.. 

In  what  jMiKicular  way  the  ».itcr  in  the  "  W  esi  Uorthing  water 
mains  may  have  become  specifieally  infected  ibeie  i>  not  suffident 
evidence  to  show.  It  has  been  sungesled  thai  lite  '"  West  Worthing  *■ 
iind  H'l-si  Tarring  oatbr«iik^  tniglit  Le  ixpiiiiueH  by  the  fact  tlutt  iluriog 
.  few  dnvs  in  July  and  August  1893,  ihe  "Wert  Wortliing"  streets 
*irr>>,  fur  the  flrst  time  for  2^  j-ear^  watered  irilh  "  Worthing"  wnMt. 
lliis  step  was  isken  owing  to  an  tinuetmlly  beavj  drain  on  the  •'  Weat- 
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br  Dr.  Thsudiira 

ThoniKiii. 


"  (d.)  To  flush  the  house  droios  imd  sewers. 

"  (r)   To  disinfect  excreta  of  inl'eclod  patieols. 

"  (/.}  To  provide  hospital  accommodation,  and  nui-ses  to  attend  (he 

"  (j.)  To  submit  gamples  of  wat«r  to  bacterioli^icAl  Bn&Ijais. 
ConseciHent  on  theae   resolutions  the    following   steps  wen.-   taken. 


The  reservoir  ou  the  top  of  the  water  tower  was  emptied,  cleansbd, 
and  hot  limewaehed  during  the  night  of  the  15th^l6th  May.  Thia 
procedure  waa  rejieated  an  June  Ist  and  on  September  23ud.  The  work 
of  placing  hydrants  at  all  dead  ends  of  water  mains  not  already  provided 
with  these  was  begun  on  May  15th.  On  the  same  dale  the  water  mains 
were  flushe*!  and  the  hydrants  blown  out.  This  flushing  of  water  muna 
was  frequently  repeated  every  day  for  a  fortnight,  and  at  occaaioiial 
intervals  up  to  the  end  uf  November.  Besides  the  publication  of  w«m- 
ing  adverlisementfi  in  the  local  papers,  a  canl  was  sent  to  each  hoasB  in 
the  borough  cautioning  the  inliabitaiils  against  the  use  uf  unboiled  water 
or  of  unboiled  milk.  Printed  notices  ami  handbills  containing  similar 
instructions  were  freely  distributed  on  seveiiil  occasions.  Samples  of 
water  were  taken  and  sent  to  Professor  Crookshank,  King's  College. 
London,  for  baeterioscopic  exHininalion,  iis  follows  : — 

From  well  C,  May  IClh  (this  was  broken  in  tnuisit). 

Prom  tank,  May  15th. 

From  well  C,  May  22nd. 

From  well  C  (two  s.imples),  June  5lh. 
At  subt^quent  dates  the  following  further  3lQ|)s  were  taken  id  oou- 
nexion  with  water  supply: — On  June  17th  a  circular  letter  was  sent  to 
all  ownt<rs  of  property  and  house  agents  iu  the  borough,  requet^ting  that 
all  drinking  water  cisterns  should  be  cleansed  and  wiped  dry.  In  the 
case  of  empty  houses  this  was  required  to  be  done  forthwith.  Tanks  for 
a  special  supply  uf  water  for  drinking  and  cooking  purposes  were  placed 
at  Gonvenieui:  jioints  in  the  streets  on  July  18th.  At  this  date,  and  for 
some  time  aftt-rwards,  water  was  supplied  to  these  from  ihi?  "  Went 
Worthing  "  waterworks. 

On  July  2!)lh,  under  direction  of  the  Sanitary  Authority,  an  attempt 
was  made  liy  a  skilled  diver  to  close  the  Assure  in  thA  new  heading 
from  wi-11  C  at  the  Worthing  waterworks,  but  without  success.  A 
second  and  mure  carefully  considered  atUiinpt  was  mado  on  August  83rd 
by  two  L'xpei'ieuced  divers,  but  this  also  failed.  The  object  in  view  ia 
making  these  atlempia  to  close  the  tissure  was  the  exclusion  from  tfao 
'•  Worthing  "  public  service  of  the  water  contrlbuleil  thereto  from  this 
fissure.  In  this  way  it  was  hoped  that  further  pollution  of  the  ptibUc 
water  supply  would  be  avoided. 

Steps  were  also  taken  with  the  view  of  acquiring  n  new  and  pore 
water  supply  of  a  permanent  character.  To  this  end,  and  in  cona^ 
qnence  of  an  application  made  by  the  Worthing  Corporation  for  loan  of 
8,000/.  for  pi-eliminnry  cspeuses  in  connexion  with  works  of  water 
supply,  a  public  inquiry  was  held  at  Worthing  on  August  1st  l^  the 
Board's  Engineer  Inspector,  Mr.  Arnold  Taylor.  At  the  inquiry  it 
appeared  that  the  source  of  such  new  water  supply  hud  iiot  yet  been 
decided  on,  and  up  to  the  beginning  of  lH9i  no  definite  scheme  of 
works  for  a  iwrmanent  water  supply  had  been  submitted  by  the  Sanittrj 
Aathoiity  to  the  Board. 

Meanwhile  a  shaft  was  sunk  in  the  Chalk  near  the  village  of  Broad- 
water, from  which,  it  was  hoiied,  a  temporary  supply  wouia  be  obtained 
•ufficient  in   umount  to  enable  tlie  Worthing  (jorporation   to  entirely 
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and  at  once  dispense  with  the  existing  polluted  public  service.    From     APF.Ajfa6. 
September  4th  onwards  the  street  tanl^  before  referred  to  as  fnroishing  onEntflrleV^fw 
the  inhabitants  with  a  special  sa^lj  of  water  for  drinking  and  cooking  BJ[JSmSr'f*^ 
pai poses,  'were  filled  with  water  from  this  new  well  near  Broadwater;  Wwt Ttrriafi 
and  on  September  22nd  these  Broadwater  works  bad  so  &r  progressed  ^^^^S"^^"^ 
that  it  became  possible  to  pump  the  new  supply  into  the  mains  of  the 
'*  Worthing "  public  service.     Since  September  22nd,   therefore,  the 
polluted  supply  has  been  entirely  replaced  by  the  Broadwater  supply. 
For  a  time,  however,  the  street  tanks  still  continued  to  be  filled  from 
the  Broadwater  new  well,  the  water  in  the  mains,  which  had  not  as  yet 
been  disinfected,  being  supplied  chiefly  for  drain-fiushing  purposes ;  but, 
according  to  Dr.  Kelly,  the  Medical  Officer  of  Health  for  the  borough 
of  Worthing,  many  pereons  probably  took  their  water  direct  from  the 
mains  for  drinking  and  cooking  purposes.     The  provision  of  this  tem- 
porary supply  of  water  from  the  Broadwater  well  was  duo  to  the  energy 
of  Mr.  Alderman  Cortis,  a  member  of  the  Worthing  Sanitary  Authority, 
at  whose  cost,  indeed,  the  necessary  initial  works  were  taken  in  hand. 
Later,  with  the  view  of  disinfecting  the  water  mains  of  the ''  Worthing  " 
service  these  were,  on  the  evening  of  October  21st,  charged  with  lime- 
water,  and  were  kept  so  charged  during  the  two  days  following. 

liolation  of  Persons  attacked  by  Enteric  Fever. — ^Tn  the  absence  in 
Worthing  of  hospital  accommodation  for  infectious  diseases,  the  following 
special  arrangements  were  made  for  the  isolation  of  cases  of  enteric 
fever : — On  May  16th  the  Committee  of  the  Worthing  Infirmary  set 
aside  nine  beds  for  the  treatment  of  enteric  fever,  and  on  May  19th 
two  hospital  tents,  each  containing  eight  beds,  were  erected  for  the  same 
purpose  in  the  infirmary  grounds.  The  following  places  were  sub- 
sequently converted  temporarily  into  hospitals  for  the  reception  of 
enteric  fever,  namely  : — On  July  7th,  the  Richmond  Convalescent 
JEorae ;  on  July  12th,  the  Newland  Hoad  Mission  Room ;  on  July  15th, 
the  L3mdhur6t  Road  Primitive  Methodist  Chapel ;  on  July  17th,  the 
"  Travellers'  Rest "  lodging-house ;  on  July  18th,  the  "  Retreat,"  Hiffh 
Street ;  on  July  26tb,  Mr.  Ralli's  private  hospital  on  Marine  Parade. 
In  all  422  enteric  fever  cases  from  the  borough  of  Worthing  were 
admitted  into  one  or  other  of  the  foregoing  institutions.  A  staff  of 
nurses  was  engas^ed  for  each  of  these  places,  and,  in  addition,  the 
Nursing  Association  provided,  at  tlie  expense  of  the  Worthing  Corpora- 
tion, nurses  to  attend  the  sick  at  their  own  homes.  Pony  carriages 
were  used  to  convey  these  nurses  from  house  to  liouse  ;  and  in  this  way 
persons  treated  at  home  were  visited  at  least  once  and  frequently  twice 
each  day. 

Convalescents. — Accommodation  for  convalescents  from  all  invaded 
areas  was  provided  in  homes  temporarily  taken  at  Goring,  Findon,  as 
well  as  at  Chichester  House  and  Milton  House,  Worthing.  Expenses 
in  connexion  with  these  homes  were  met  by  the  "  Mayor's  Sick  and 
Poor  Fund." 

Disinfection. — Infected  rooms  found  to  be  overcrowded  or  in  a  dirty 
state  were  fumigated  with  sulphur  and  afterwards  cleansed  and  white- 
washed. Disinfectants  were  supplied  gratis  to  inhabitants  of  the 
borough  from  May  8th  to  the  end  of  August.  After  the  latter  date 
they  were  supplied  to  the  hospital  institutions  only. 

Drain  flushing. — During  continuance  of  the  epidemic  special  gangs 
of  men  were  employed  in  flushing,  by  means  of  fire-hose  attached  to 
street  hydrants,  the  drains  of  houses  invaded  by  fever.  This  was  done 
daily  in  the  majority  of  cases  and  at  least  three  times  weekly  in  the 
remainder. 


.f^'^'""'''  Acriyh    BT   TllS  Ka*T  I'UKSTON   Kl-~BAL  SAN£T«ttt:    Al'THOKlTY. 

(In  BnUiic  P«er       .....  ■  ■      .■  t  ■         ■  .    i  r 

ib,V«iti>>i«.  himilar  precaiihon?  in  tbe  matter  of  warning    inhnbitaut.i   ngainst 

wSrfilSi'?''  drinking  oiibuiled  waler  or  unboilpil  milk,  and  as  regni-da  dirfiifcction 
bj  br.  Tbiudi're   fuid  tlrftiti  Husliiiig.  were  ob^cn'ed  in  the  viiiages  of  frcet  Turring  and 
.nnioi..  Broadwater.     These  places  are  deroid  of  hoepitsi  a<«ammodHtion  for 

infectious  disease*  anil  accordingly  the  following  tUQpoiury  arraugp- 
nieiite  wore  made.  At  West  'furring  the  Public  lieading  Room  was  on 
July  14lh  utili:<ed  tor  tbe  reception  of  cases  of  enteric  fever,  and  on 
Augost  9lh  tbe  li]&ni«'  School  was  devoted  to  the  sanie  purpose.  In 
all  .12  patients  were  thus  accommodated.  At  Broadwater  the  Public 
Rvading  Room  wa*,  on  July  20llt,  employed  for  tbe  i-cccption  of  eases 
of  enteric  fever,  of  whom  22  were  in  this  way  uccommodDled. 


The  hiFb>ry  that  hsR  been  set  forth  of  the  s<tvan>  oiilbreak«  of  enferifi 
fover  in  the  (our  areas  of  ■'  Worthing,"  '•  West  Worthing,"  West 
Tarring,  and  Broadwater,  adds  one  more  iiistaiice  to  ihealnuMly  luitgthy 
list  of  examples  of  the  diaaetrouH  con3ei)ueneeB  that  may  i«tnli  trmn  n 
apeciticiilly  poHulod  public  water  supply.  From  it  a»  mutier  of  Hrrt 
imtauce  and  of  chief  iiuportauce,  the  several  SauiCttryAuilioritie*  should 
learn  the  necessity  of  supplying  a  water  pure  ui  iu  wurce  and  fteo  from 
risk  of  pollution  uier  collection  and  duiiug  dehvuty.  To  fullil  ihia  end 
thuycauuut  display  too  great  energy  in  puahmg  ou  iJje  workti  nece^tsary- 
foe  Die  provision  of  a  pure  supply  of  n  permanent  character.  The  prewMit 
supply  procured  from  the  well  near  Itroodwati^r  viUs^,  while  ua~ 
doubtaUy  prei'uruble  to  that  which  it  hns  replaced,  is  i]Qv«rthelwB  not 
one  that  cau  be  regurdud  an  beyond  risk  c^'  coulamination. '  li  u  Um 
near  the  viUuge  of  Broadwutei'  ami  toother  hiiiiian  habitations  lobe 
beyond  saspiciou  of  ptilUtion.  And  indeed  certain  bacteriolo^cal 
analyses  that  have  been  ^lade  of  the  tTater  supply  by  Dr.  Klein,  an4  of 
whichanuccnuntis  given  in  «n  addendum  tu  ihiaTe|>ort  (AddeudaaC) 
suffi<«  to  ghow  that  the  water  contains  impurities  which  arc  tt  m 
character  raising  suspicion  that  it  way  in  it^  turn  become  specttally 
folliited  so  as  to  dtsiribuit)  disease  throughout  the  area  of  its  auiif^;. 
It  is  therefore  mo^t  <lesirablo  that  a  WHtcr  uf  undoubted  purity  sbJvId 
betnaile  available  tor  u^  aa  soon  as  poaaible.  Further,  the  avoitlauoe  of 
tiak  of  local  pollution  of  water  mains  should  be  n  matter  of  the  moat- 
Hiious  care  to  the  Saoilaiy  Authorities  of  the  districts  concerned. 
That  this  IB  liable  to  occur  in  the  case  of  on  intermittent  supf^x 
delivered  through  mains  lilted  with  bnll  hydrants  is  uuqueetioiBliiik;. 
and  accordingly  thi.^  matter  shouUl  receive  moat  careful  cousideration. 

Tho  $eweriige  urrongemeuts  of  the  several  nreas  dealt  with  In  tbia 
report  are  very  nnsutisfuctory.  In  addition  to  the  defective  conditioii 
of  many  sewers  in  "  Worthing  "  and  "  West  Worllting."  due  to  fiwlta  iiE 
construction  and  to  insufficient  fall,  the  two  systems  of  aewor^  which  se:niB 
"Worthing"  "West  Worthing"  and  West  Tarring  are  (tde-tooked, 
and  consequently  wwage  backfi-up  in  them  during  large  jHttt  of  thfr24 
bmira.  In  Broadwater,  again,  there  is  no  proper  system  of  seweMse  at 
ail ;  such  drainage  an  osista  being  into  cessjMols  or  into  fields  Muf 
ditches.  It  is  the  duty  of  the  respective  Sanitary  Authorities  to  rwrtedy 
these  defective  conditions  without  delny.  The  need  for  action  €>f  tbia 
sort,  baa  been  recogni^d  by  the  Worthing  Town  Council  who  lia\-e 
made  applications  to  tho  Boant  for  aanction  to  a  loan  of  36,30CM!. 
fur  works  of  sewerage.  Inquiry  as  to  the  maltnr  of  this  appiicali«& 
was  on  Deuember  14ib,  18U3,  mode  at  Worthing  by  the  BcmIV 
Engineer  Inspector,  Mr.  Arnold  Taylor.  j,,,  ,. 


ADDENDUM  C. 

'■  *■     Summaries  of  Dr.  Klein's  Eepiirte  on  8nmples  of  "  Worthmq  "  kod  of 
Korer  "Wbot  WoaTHDro"  Waters  Hnbiaittcd  by  him  m  1893  bo  BAcnuo- 

!.  SCOPIC   EXAKIKATIOK. 

wi         The  followinK  samples  of  water  were    sabtnitted  to  Dr.  KImh  for 

"  Worthing  *'  water  supply,  tkken  July  26lh. 

Do.  do.  taVen  August  8tL. 

"  Weat  Worthing  "  water  supply,  tidwn  Augoat  91st. 

Do.  do-  do,  do, 

Do.  do.  taken  December  7th. 

"  Worthing  "  tmnpornry  anpplv  fifom  Broadwater,  taken  Nov.  29th. 

Do,  do,  do.  do.  tokAQ  Not,  30Ui. 

Do.  do.  do.  do.  taken  Dec.  7th. 


Method*  of  EsKViMiuiHon. 

The  methods  of  examination  resorted  to  were  aa  Fallows.  With  the 
view  of  aacertaining  the  qnantity  of  micro-organisins  per  cubic  centtnielre 
of  the  water  under  iiiveatigation  the  ordiuary  method  of  plate  cultivations 
wae  employed.  This  plan  eonsiats  of  adding  to  nntrieut  gelatine  in  • 
flnid  state  a.  small  quantity  of  water  to  be  examined  (Ihe  amount  emplojed 
THying  from  one  Co.  to  a  fraction  thereof),  shaking  the  mixture  so  as  to 
aid  distribution  of  the  water  throughout  the  gelatine,  and  tlion  pouring 
the  mixture  on  plates.  TliL'Se  pliitea,  on  which  the  gelatine  mixture 
solidifies,  are  tht'U  trauBferred  to  an  incubator  and  maintained  at  a 
of  20^  C. :  and  by  subsequent  observation  the  number  and 
nature  of  the  organisms  that  grow  on  the  gelatine  are  aRcerlained. 

Another  method  was  resorted  to  in  searching  for  [jaTticnlar  microbe  v 
water  from  a  giren  source,  and  for  the  following  reasons :  — 

(i[.)  The  bacillus  eoli  and  the  enwric  fever  bacillus, ,  when  pratgnt  m 
drinkinK'Water,  exist  there  for  the  most  part  in  relatively  small  jaopur- 
tion.  Thus,  if  only  a  small  ijuantity  of  water,  such  na  one  c.C,  be 
examined,  it  is  likely  that  thi'  organism,  sparingly  present  in  the  total 
bulk  of  water,  may  not  be  present  in  a  small  i^mple,  although  present  ta 
a  larger  bulk, 

ti.)  If  the  numbers  of  other  micro-organiwna  amoxints  lo  several  hundred! 
or  more  per  ci^.^and  this  is  usually  the  eaee  when  MUter  is  luiSlt^vd — 
there  ia  risk  thnt  the  nnmeroos  colonies  of  these  may  on  plate  onltnrei 
obscure  and  prevent  recognition  of  scantily  present  bao  ill  us  coli  oreatsrie 
fever  bacillus. 


(r.t  One  of  the  bactei'ia  most  frequently  found  in  woter  is  the  baotDu 
fluorescens  liquesccns,  which  grons  much'  more  ra^iidlv  thau  eithsr  tlu 
bacillus  eoli  or  the  enteric  fever  bacillus,  aud  liqueiiea  gelatine  vary 
quickly.  Abundance  of  the  (irst.named  bacillus  in  the  water  onilar 
examination  would  accordingly,  by  liqneractiou  of  the  gelatine  mixtote, 
tend  to  prevent  detection  of  either  of  the  laet-named  bacilli.  WUk  lk» 
TiBw,  therefore,  of  overcoming  these  difficulties  the  following  laeaiH  nwn 
adopted: 


a  gnllon  of  water,  collecti'd  in  a  clean  jar,  wan  nelll 

Don.    Prior  la  collection  of  the  vauiple  ibe  jar  wax  rimed  with  rater  from  Ibe 
from  which  ihe«nuipl«  «»»  abuiil  to  be  taken. 
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(1.)  A  conaiderable  bulk  of  water  (from  1,600  to  2,500  c.c.)  was  aubmitted      Afp.  A.  Wo, «. 
to  examination.      For  this  parpose  the  quantity  to  be  examined  was  OnBntcrielbvtr 
passed  through  a  sterile  Berkefeld  filter,  which  retained  on  its  outer  {SL]^^]?'*^''^'*^,..^ 
surface  all  or  nearly  all  the  particulate  matter  contained  in  the  water.  wStfSr' 
The  matter  thus  retained  on  this  outer  surface  was  then  brushed  with  a  frDr.TiM 
sterile  brush  into  20  c.c.  of  sterilised  wat«r  and  mixed  therewith.    Of  this  Thoiwoo^ 
mixture  1  c.c.  was  added  to  each  of  a  series  of  gelatine  plate.?  and  broth*  Dr.  Uein^ 
tubes.     Accordingly  these  tubes  and  plates  contained  all  or  nearly  all  the  VflfXNrt. 
particulate  mattor  of  the  total  quantity  of  water  selected  for  examination. 

(2.)  To  prevent  obscuring  of  the  bacillus  coli  or  the  bacillus  of  enteric 
feyer  by  other  or^nisms  that  grow  more  rapidly  than  they,  or  that  soon 
liquefy  the  gelatine,  a  small  quantity  of  phenol  was  added  to  the  culture 
media.  For  this  purpose  a  5  per  cent,  watery  solution  of  phenol  was 
used,  and  this  solution  was  added  to  the  cnlture  media  in  the  proportion 
of  1  of  the  former  to  100  of  the  latter.  The  added  phenol,  which  does  not 
interfere  in  any  way  with  the  growth  and  multiphcotion  of  the  bacUlus 
coli  or  of  the  bacillus  of  enteric  feyer,  exerts  a  marked  inhibitory  effect 
on  such  water  bacteria  as  bacillus  fluorescens  liquescens,  the  proteus 
vulgaris,  and  others ;  and,  by  retardation  or  suppreasiou  in  this  way  of 
CTOwth  of  these  latter  organisms,  better  opportunity  is  afforded  of 
detecting  in  waters  examined  the  presence  of  the  bacillus  coli  or  of  the 
bacillus  of  enteric  fever. 

The  gelatine-plate  and  broth-tube  cultures  thus  prepared,  were  in- 
cubated at  a  temperature  of  20°  0.  and  of  37°  C.  respectively.  From 
growths  of  the  beicillus  coli  or  the  enteric  fever  bacillus  obtained  in  these 
ways  sub-cultures  were  made  in  the  ordinary  manner. 

Features  chara<!ieristie  of  BaeiUvs  Coli  and  of  the  Enteric  Fever  Baeillue. 

—    j 

Bacillus  Coli.  '  Enteric  Fever  Bacillus. 


Shorter  and  less  mobile  than  the  enteric    |  Longer    and     more     mobile    than    the 

fever  bacillus.  bacilloa  coli. 

Forms  gas  bubbles  in    gelatine  shake    '  Does  not  form  gat  babbles  in  gelatine 


cu'ture. 

Curdles  milk  in  1-2  days  at  sr"*  C. 
If  grown  in  broth  for  several  days  forms 

indol. 


shake  culture. 
Does  not  curdle  milk. 
Gives  no  indol  reaction  when  grown  in 

broth. 


The  above  tabular  statement  embodies  the  chief  distinctive  features  of 
the  bacillus  coli  and  the  enteric  fever  bacillus,  derived  respectively  from 
the  contents  of  the  healthy  human  intestine  and  from  the  tissues  of 
enteric  fever.     Other  points  are  as  follows.    In  gelatine  stab  culture  and 
in  gelatine  surface  cultures  these  bacilli  are  alike  in  general  appearance 
save  in  two  respects,  viz. :  (a.)  that  the  bacillus  coli  grows  faster  than  the 
enteric  fever  bacillus,  and  (6.)  that  in  gelatine  stab-culture   the  former 
organism  forms  on  the  upper  surface  of  the  gelatine  a  larger  plate-like 
growth  than  does  the  latter.     On  gelatine  plates  both  organisms  form  on 
the  sur^e  of  the  culture  medium  colonies  which  present  the  appearance 
of  flat,  crenated,  or  irregularly  outlined  patches,  thinner  at  the  periphery 
than  at  the  centre,  translucent  by  transmitted  light,  greyish  by  reflected 
light ;  wLile  colonies  of  both  organisms,  growing  beneath  the  surface  and 
embedded  in  the  gelatine,  are  rounder  than  surface  colonies,  and  appear 
of  a  brownish  colour  by  transmitted  light.     Neither  organism  liquefies 
gelatine.    Their  growth  on  agar  and  on  potato  affords  no  deflnitcly  dis- 
tinctive feature ;  although,  as  a  rule,  the  bacillus  coli  forms  on  potato  a 
brownish  growth,  while  the  bacillus  of  enteric  fever  formp  on  the  same 
medium  a  colourless  growth. 

*  Beef  broth  :  alkaline :  with  one  per  cent,  peptone  and  one  per  cent,  salt  added. 


ij„i::t  Beposis  om  W*.TBa.s  ecsiuTi'sii  to  Eu.auu.tiOv. 

tnlV. 

Br;,'  ■'■**  TToT-fttiiff"  T1-'<ifer. 

^msi'ii.  .-~,.:i.le  Ji—T^ktm  <m   Jbty  SBtto  ■  from  woll  0  of  the  ••Worthing" 

„-rr  ifiiWrworfcB, 

bvort,  CnltiyationH  were  made  on   four  non-phcLioIuteii  gelaline  pUtes  id  the 

urdiuacy  mcuiucr.    In  tbis  way  the  folluwing  (^otnmun  Water  baoterb 
we're  isolated, 

til.)  BoL-illua  tluriMiiceaBliquesuuiiiii  (uund  iu  all  foxir  platea. 
-  ^i^  Covet,  nuu-liijaafyuig  and  liqueffiiigi  [uuud  in  all  fuur  plates. 
(a.J  BacilluB  meaentericus  i  found  m  tbrca  platea, 
{d.)  Proteiia  Tiilgnris  ;  fuaud  ilk  three  plabee. 
i»J)  fiactlluH  lluorosceus  putidiis  ;  found  in  two  platntB. 
-     OnltivatioDB  in  four  phearilatml  luvth  tnliM  and  six  pfaenolated  galMuH 
Jplate»  wore  inade  vith  i  ttie'jmr1iicj:)lato>  restdu«  uf  3,S0LI  o.c.  of  tiua  w«t« 
<«B«iplc  driTeo  thfTMi^  a  Berlnl^ld- Alter,  and  mth  remh  as  foUom. 
16ixvari«tkiJ4of-<vfni))sni8  wura  JMlated,  whioii  pcesBoted  tbe  following 
'fbatnres: — 

(ii.)  All  six  formod  (^as  btibblea  in~ gelatine  shake  caltnreH. 

(i.)  Five  coaRiilatiid  milk   rapidly ;  while  one  made   the  millc  thick  bal 

did  not  produce  complete  noiiDiihMion. 
(r.)  Five  gavo^the  indol  reaction  i  while  one  did  nnt  give  thia  r«Hoiiou. 


Thaa 


the  morphologiual  L-haracters  of  tho  individmil  or^rnnianiB  forming  tiie«e 
ooltiuie»  were  typical  at  ba(?ilii;B-aL)li,  At  least  tlve,  aicuvdingly,  tA  Iltwe 
BOX  orgwiiams  are  to  he  regarded  as  bactlliis-ooh. 

No  enteric  tover  tiacilli  were  isolated  from  this  water. 

Sinnple  B. — Collected,  on  August  8th,  drop  by  drop  during  a  period 
of  12  hours  from  the  raising  main  in  the  "  Worthing"  waterwurka  yard.* 
Of  thiB  water  1,500  c.c.  were  pRased  through  a  Berkefeld  filter;  and  the 

EfttticnlaCe  reaidae  on  the  filter  waa  distributed  among  several  pheaolataf 
roth  tubes  and  phenoiated  gelatine  plates.  In  all  these  tube^  andpblM 
the  bacUlus-coli  developed  uhnudantly  .  and,  in  addition,  a  few  gthor 
colonies  were  delected — two  in  one  plate  and  one  inauother  plat»— *)udh, 
on  Buo-rnltiire,  preaeuted,  morfihologioally,  as  well  aa  culturally,  all  the 
ohara«toi8  of  the  onterio  fever  bacillus. 


"  Wat  Wording"  Wnter. 

Siinph.O. — 'i'okeu  on  Aqgust  dlu  f rwo  y.  bouee-tap  ui:iunec(«d  dirMtlv 
wit>hamMnBitaAl«il,iua  street  nichiu  the  area  of  "West,  WarUtiag 
tbat  ahowed  oiceptional  prevalence  of  enteric  fever.  l,u  ihi^  (anxpl 
ee&rch  was  made  ouly  far  the  bapUlos  eiOi  and  the  baoillus  of  ontin. 
ferer.      Neither  of   these  orgauismfl    was   recovered  ^m   the    onlhoiea 

finmp/e  D. — Collected,  on  AngnBt  2tHt,  drop  by  drop  duriiiB  ft  , 

of  three  faonr»  from  The  rifangmain  in  the  "West  Worthing"  WDt«rw«rlu 
yard.      As  in  the  onse  «f  Haniplo  C,   senroh  was  in  this  inalonoe  i 
Only  for  bacillna  coli  and  the  entcriofever  biteillns,  and  here  also 
nogative  remits. 

■  8anpt£  E.— Taki-n,  on  December  9th.  from  a  tap  in  a  honae  siCimtsd  b 
Bmnswick  Road,  "  Weat  Wordiing."  Thiswaterwas  found  toconf  '"  ~* 
microbes  per  c.c, ;  and  of  these  microbes  50  were  liquefying  orj 

•  Tho  waltT  iiBssinjt  along-  Ihese  mninB  is  deriveii  from  all  the  wellB,  tu 
heading!)  in  ihe  "  Worthinj  "  waterworks  yard,  and  mcluder,  accordinpy,  ^ 
well  C  and  fnun  the  aew  heading. 
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Search  was  made  for  the  bacillus  ooli  and  for  the  bacillos  of  enteric     Apt.  A.  Nae. 
ft^ei^'  bat  with  negative  Tesults.* 

Worthing  Temporary  Sup flf  from  Broadwmter  WelL 

Sample  F. — Taken  from  water  mains  in  *'  Worthing  "  on  November 
28th,  1898.  The  water  in  4li6  madta  if«B  deririMi  froiki  the  Bew  ^ell  at 
Broadwater.  j^  KiSt 

With  the  view  of  estimating  the  number  of  microbes  ner  c.c.  of  this  BxporL 
water,  cnliivations  were  made  on  four  ordtaairy  gelatme  plat«B,  i^  o.c.  of 
the  water  being  used  for  two  of  these  and  i^  c.c.  for  the  remaining  two. 
As  result  it  was  found  that  microbee  wore  preient  to  the  very  large 
amount  of  60,000  per  c.o.  Of  ^ese'  miorobes  wim^O.OOO  to  12;o60  were 
liquefying  organiams.  In  searehing-for-  baoillm  enii-  and  the  baeillns  of 
enteric  fever,  l^OCMJ  c.c.  of  water  were  employed.  Among  the  colonies 
ap{>earing  in  cultures  made  from  the  particulate  residue  of  this  water  on 
the  Berkefeld  filter,  some  were  observed  which  in  aspject,  size,  and  shape, 
bore  a  distant  resemblance  to  one  or  other  of.  the  bacilli  sought  for ;  but, 
in  Bub-cultiu'es,  the  growths  that  appeared  from  4he8e  did  not  fthow 
foniiamental  charaoters  by  which  any  one  of  xhwk  could  lie  identified  as 
either  buallcs  ooli  or  the  baoillns  of  enteric  fever. 

Sample  G. — ^Taken,  on  November  30th,  from  the  well  at  Broadwater 
from  which  was  obtained  the  Worthing  temporary  supply.  The  pro- 
cedure adopted  in  the  case  of  this  water  was  the  same  as  that  employed 
for  Sample  F.  As  in  Sample  F  there  were  about  50,000  microbes  per 
c.c. ;  but  of  these  onlv  some  60  or  80  were  liquefying  organisms,  a 
proportion  much  smaller  than  obtained  in  Sample  F.  In  Sample  G- 
organisms  distantly  resembling  bacillus  ooli  and  the  enteric  fever  bacillus 
were  observed ;  but,  as  in  the  case  of  Sample  F,  these  could  not  on 
sub-culture  be  identified  as  belonging  to  either  of  the  species  they 
resembled. 

Sample  H. — Taken,  on  December  7th,  from  the  reservoii:  in  the  town 
in  the  *'  Worthing"  waterworks  yard.  The  water  in  this  reservoir  was 
at  that  time  derived  from  the  new  well  at  Broadwater. 

This  water  was  ascertained  to  contain  8,800  microbes  per  c.c. ;  of  these 
microbes  150  were  liquefying  organisms.  Several  colonies  were  also 
observed  which  bore  resemblance  to  either  the  bacillus-coli  or  the 
bacillus  of  enteric  fever ;  but  none  of  these,  on  further  examination  by  sub- 
culture, presented  features  characteristio  of  either  of  the  species  they 
resembled. 

Sample  I. — Taken,  on  December  7th,  from  a  house  tap  in  '*  Worthing." 
The  water  obtained  from  this  tap  was  derived  ftom  the  new  well  at 
Broadwater. 

The  number  of  microbes  per  c.c.  of  this  water  was  found  to  be  600 ; 
and  of  these  microbes  10  were  liquefying  organisms.  Search  for  bacillus- 
coli  and  the  bacillus  of  enteric  fever  revealed  the  presence  of  two 
colonies  bearing  resemblance  to  colonies  of  these  organisms.  They 
were,  it  should  be  noted,  different  in  appearance  from  those  noted  in 
Sample  H  as  also  resembling  bacillus-coli  or  the  enteric  fever  bacillus. 
The  orf^anisms  composing  the  two  colonies  fonnd  in  Sample  /  resembled 
the  bacillus  of  enteric  fever  in  their  great  motility,  in  their  size,  in  their 
inability  to  form  eas  bubbles,  in  their  aspect  when  growing  on  gelatine, 
whether  in  its  sui&ce  or  in  its  substance,  in  the  slowness  of  their  growth, 
and  in  their  inability  to  curdle  milk  or  to  form  indol ;  but  they  differc<i 

♦  On  January  29th,  1894,  while  this  report  was  passing  through  the  pres^,  three 
samples  of  the  Broadwater  snpplv  and  one  of  the  **  West  Worthing"  supply  were 
forwarded  to  Dr.  Klein  for  examination.  Of  the  three  samples  of  the  Broa<iwater 
supply  one  was  taken  fh>m  the  well  at  Broadwater,  one  from  the  re^rvoir  m  the 
"  Worthing  »  water  tower,  and  one  from  a  main  in  "  Worthing."  The  three  last- 
mentioned  waters  contained  respectively,  68  microbes  per  c.c,  912  microbes  per 
cc,  and  164  microbes  per  c.c.  The  "West  Worthing"  water  contained  196 
microbes  per  c.c.  In  none  of  these  four  samples  was  any  bacillus  discovered 
presenting  the  fundamental  cultural  characters  exhibit€d  by  the  bacillus  coli  or  the 
bacillus  of  enteric  fever. 
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App.  a.  No.  6.    from  the  baoillns  of  enteric  fever  in  not  forming  threads  and  chains,  and 
On  BntericFeTer  i^  ^^^  growing  at  all  well  at  37*^  0.     Therefore  these  organisms  could  not 

in  Worthing,       be  regarded  as  enteric  fever  bcbcilli. 
BnmtwAter.  and 

by  Dr.  Theodore       Sample  K. — Taken,  on  December  7th,  from  a  house  tap  in  **  Worthing." 
^oMJon^         The  water  obtained  from  this  tap  was  derived  from  a  new  well  at  Broad- 

Dr.  Ktein'M  water. 

f             B«port.  The  number  of  microbes  per  c.c.  of  this  water  was  found  to  be  600  ; 

i  among  which  were  not  observed  any  lic^nefying  organisms.     Searoh  for 

'  the  bacillos-coli  ftnd  the  bacillus  of  enteric  fever  revealed,  in  the  cultures 

that  were  made,  the  presence  of  two  colonies,  exactly  similar  in  the 

I  characters  they    presented  to  the  two  colonies  described  in  connexion 

i  with  Sample  I.* 


I 


*  On  January  29tb,  1894,  while  thin  report  was  passing  through  the  presa,  three 
samples  of  the  Broadwater  supply  and  one  of  the  "  AVest  Worthing  "  supply  were 
forwarded  to  Dr.  Klein  for  examination.  Of  the  three  samples  of  the  Broadwater 
■um>ly  one  was  taken  from  the  well  at  Broadwater,  one  from  the  reservoir  in  the 
*'  Worthing  *'  water  tower,  and  one  from  a  main  in  "  Worthing."  The  three  last- 
mentioned  waters  contained  respectively,  68  microbes  per  c.c,  912  microbes  per 
C.C.,  and  164  microbes  per  c.c.  llie  ''West  Worthing"  water  contained  196 
microbes  per  c.c.  In  none  of  these  four  samples  was  any  bacillus  discovered 
presentinff  the  fundamental  cultural  characters  exhibited  by  the  bacillus  coli  or  the 
hacillna  of  enteric  fever. 
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No,  7.  ^^'  ^^  '• 

OnBoUrio 

Beport  on  an  Outbreak  of  Enteric  Feter  at  Chester-lk-Strset  ;  JjJJJ^Ffcf**'" 

by  Dr.  Maclean  Wilson.  Dr.  lucicu 

The  Medical  Officer  of  Health  of  Chester-le-Street  Bund  Sanitary 
District  Laving  reported  a  sudden  outbreak  of  enteric  fever  at  the 
village  of  Chester-le-Street,  and  having  further  intimated  his  belief  that 
a  public  water  service  was  concerned  in  the  dissemination  of  the  fever, 
this  inquiry  was  ordered  by  the  Board  and  I  was  instructed  to  make  it. 

Chester-le-Street  is  a  very  ancient  village  situated  on  the  old  post 
road  between  Durham  and  Newcastle,  at  a  point  where  it  crosses  the 
Stanley  Bum  by  a  bridge.  This  stream  is  a  tributary  of  the  river  Wear, 
which  it  joins  a  few  hundred  yanls  below  the  bridge.  The  oldest  part 
of  the  village  is  on  the  south  bank  of  the  bum,  and  extends  some  two 
or  three  hundred  yards  southwards  along  the  old  post  road,  which  here 
forms  the  main  street.  The  newer  houses  lie  on  the  confines  of  the 
village,  some  at  the  extreme  south,  some  to  the  west  of  the  main  street^ 
and  others  on  the  north  bank  of  the  burn.  The  village  is  now  inhabited 
chiefly  by  coal-miners  and  their  families,  and  as  new  pits  have  been 
opened  out  in  the  neighbourhood  the  population  has  rapidly  increased 
from  3,350  in  1881  to  4,864  in  1891.  The  building  of  now  houses  has 
not  kept  pace  with  this  increase  ia  population,  and  as  a  consequence 
there  is  a  good  deal  of  overcrowding.  It  is  said,  indeed,  that  .there 
IS  not  a  single  empty  house  in  the  village,  and  that  in  several  instances 
what  were  formerly  single  houses  have  now  been  divided  into  two 
or  more  tenements.  The  village  has  many  of  the  sanitary  defects  of 
the  old  country  hamlet  as  well  as  tiiose  of  the  modern  pit  village. 

In  the  earlier  part  of  1892  two  cases  of  enteric  fever  were  notified 
(under  the  Act  of  1889)  to  the  Medical  Officer  of  Health,  one  on  the 
16th  April,  the  other  on  the  8th  August.  In  each  instance  the  patient 
had  jnst  come  to  the  village,  and  seemingly  had  caught  the  disease 
elsewhere.  On  inquiry  no  connexion  could  be  traced  between  these 
cases  and  those  occurring  later  in  the  year. 

Auother  case,  notified  on  8th  October,  was  followed  by  three  others 
in  the  same  household ;  but,  as  will  be  aflterwards  seen,  there  are  good 
i*easons  for  attributing  this  family's  illness  to  other  cause  than  that 
producing  the  general  outbreak. 

From  14th  November  1892  to  24th  January  1893,  17  cases  were 
notified,  besides  the  three  mentioned  as  following  the  October  case. 
Then,  after  an  interval  of  two  or  three  weeks,  came  four  cases  on  10th 
February,  three  on  13th,  three  on  14th,  and  altogether  38  cases  between 
10th  February  and  19th  March,  after  which  there  was  cessation  of  the 
fever.  In  all,  from  October  to  Mid-March  there  were  43  families 
invaded,  and  there  have  occurred  up  to  the  date  of  inquiry  58  cases  with 
four  deaths. 

The  sufferers  in  this  double  outbreak  were  not  persons  residing  in  any 
particular  part  of  the  village,  but  were  scattered  over  nearly  every  part 
of  it,  some  in  the  more  crowded  and  ancient  houses  in  the  centre,  and  some 
in  the  newer  property  at  the  upper  end  of  the  village  and  on  the  north 
bank  of  the  stream. 

The  course  of  inquiry  pursued  was  to  trace  if  there  was  anything  in 
common  amongst  the  several  patients  which  could  possibly  be  the  cause 
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Arp.  A.  N.'.  7.     uf  the  f«*ver,  fliminating  tlu*  cases  of  those  who   iiiivhi  be  su]»po»ed 
On  Ent^r  caitcli  the  iliseast'  from  others  in  *.he  same  family  or  from  their  neiifhbaur 

Ffverat t'hHtter-  j^mi  ;,|  tiojnu  till.-  the  vaiiims  ways  in  which  enteric  fever  may  sjire 
Dr.  MaL-k'tkii  weiv  cunsidered  ini<lei'  four  heads  :—> Tlirough  personiil  contact  wi 
\\ilion.  |Mitienl>  or  their  cxci-eta,  through  milk  (or  other  fooil),    through    faul 

drainn^ro  arrangements,  and  through  water  supply.  A  table  whrefa  011 
details  uf  ihe  households  invadeil,  with  a  statement  of  the  facts  a>o 
taincd  untler  these  four  heads,  will  be  fountl  in  the  AddeuUum. 

Dn  inquiry  i-e?|)ecting  the  43  households  attacked  it  was  found  tl 
10  might  be  set  aside  as  probably  infected  in  some  other  way  than  tl 
through  which  the  general  outbreak  arose.  In  the  other  33  Lou;<«.'bo 
the  per>oiis  fnst  attacke<l  had  nothing  in  common  in  their  occupntiona 
a  sort  to  lead  to  their  falling  victims  to  the  iixfectiou.  Of  tliesi* 
|H•rsoIl^  \',i  Wen;  jiitmeu,  but  they  worked  at  four  dLfTerent  pits,  some 
them  uudei'gruund,  others  on  the  bunk.  Amongst  the  others  were  sck 
(liildreii  ill'  three  different  schools,  housewives,  a  va^^iut,  a  ^oi-ei 
elerk.  u  bLieksmitli,  a  moulder;  in  short,  reprcsentiitives  of  nearly  ev 
working  cla>s  in  the  village.  It  may,  therefore,  safely  l>e  assumed  t 
the  occupation  uf  the  patients  was  not  the  condition  which  was  respon^si 
for  tiieii*  i-atching  the  disease,  nor  ^aa  there  anything  in  the  wa} 
their  social  intercourse  whieh  aiforded  a  satisfi&ciory  explauutioii. 

The  que.'^tion  <»f  milk  supply  presented  a  little  more  difficulty.  Twe 
of  tlitr  l\ii  patients  under  di^^cussiou  procured  their  milk  from  A..  w2i 
nephew  was  one  of  those  suffering  from  the  disea^i'  in  February.  I 
on  iLM|uiry  ii  \t:*.s  found  that  there  had  been  little  intercourrfe  lietw^ 
tlii^  I>oy*.s  iaiiiily  and  tluit  of  A.,  that  he  had  never  l>ecu  to  the  cowshi 
or  dairy,  and  that  no  one  there  had  been  ailing  during  the  last  ye 
On  visitiijg  A.''>  cowsheds  it  was  ascertaineil  that  they  were  overcrow<i 
and  l)adly  ^entil:itc(l,  that  tlic  daily  or  mdk  house  was  very,  unsnital 
for  \{<  piirpo.-e,  l>ein<;  small,  ill-ventilattnl,  and  badly  lighteil,  and  ojien 
cloM*  )»f>ulc  tlie  door  of  a  cowshed  near  to  a  small  cesspool  w/ij' 
rccciveti  the  drainajrc  frniii  the  slahles.  But  it  was  also  found  tluir  - 
supplied  the  milk  used  at  a  lar»;e  institution  in  the  \Wage,  wlwrc  n 
cjisr  \){  fever  had  occuircd.  That  so  many  of  the  sufferL-w  were  A.': 
cii«*f(iinei>  is  ca>ilv  arconiitiil  tor  bv  the  fact  that  AV  dairy  is  much  llu 
laiL'i-.st  in  tljc  \illMp-.  the  milk  of  lit  cows  being  distributed  from,  i 
daiU.  l)/s  milk  supply  also  cainc  nnd»-r  ^'onie  suspicion,  as  L).  "was  \ 
»he  lia)»it  of  \  Isitiii^jj  ont.'  of  the  patients  when  he  was  ill ;  but  as  onlv  t\\ 
oiluis  of  those  attacked  ummI  I'/s  milk,  ami  as  there  were  many  othi 
t'ustoniers  who  did  not  sutler,  it  is  iT.t  at  ull  likely  that  infection  wj 
disseminated  bv  it.  There  wen- alii»«reihc  r  nine  milk  supplies  patri»uis< 
bv  the.Mj  li.'i  j)atienls, Soil  is  evident  that  the  milk  did  not  form  a  eomuu 
source  of  infectii»n. 

The  >anitaty  defects  of  the  dwellings  inii^ht  possibly  be  thoucrht  of  j 
the  can>'-  of  this  outbreak  of  fever,  lor  sanitary  defects  were  present  i 
the  majority  of  the  houses  invaded;  hut  the  most  glaring  were  i 
connexion  with  the  lO  cases  whuli  have  been  set  aside,  ami  evea  i 
th<»se  instances  the  persons  who  snlfereil  were  seldom  thi»se  most  eX|>osc 
to  the  e\il,  as  will  be  seen  from  the  not<s  to  the  tabJo.  Amons  til 
other  \y^  invasion?  many  of  the  honses  were  in  fair  sjinitarj'  order,  thii: 
were  soitteriHl  in  .nil  parts  of  the  village,  ami  few  01  none  had  any  dirtH 
c<inn(»xiou  with  thi*  rown  sewers ;  so  that  nothing  in  this  direction  cool 
lead  one  t(»  r^uppose  that  the  epidemic  was  due  to  faulty  sanitar 
arrangements. 

There  remained  only  the  water  supply  ;  and  with  regard  to  this  tl 
fact   at    once    apiK'ared    that,    with    two   exceptions,    every    househol 


B  U-  bare  Uccu  nwlo  n-b':ii  llic  compnu)-  wss  first  fon 
_^^_  iTP  been  mwrh  i1i»turbp<i  rince,  cscept  for  ncnffiral  of  em. 

VMvaToiHoon'-  prwenllj  lo  be  ilwcribeil ;  al  snj  mtc,  I  am  toltl  ibnt  it  liaa  dm 
'"'"""  ■  *"  opened  out  for  the  l»sl  13  jvars.  It  is  cot.strucn^i  of  bricfc  and  om 
fonningaUiik  24}  Tnet  hyK\  rret,»tiitoruiikiioivHdei>t]>.  Sditow 
it  on  three  sifles  in  the  foim  of  a  liotsedioe  in  the  serrim  tvaet 
mvemi  in,  and,  I  am  told,  L-onFli-uclHl  of  Lrickwork  witlt  n  caatii 
mtnciit.  It  i»  said  Uiot  the  filten'd  WAter  eoten  this  reservoir  tlir 
holi»<  in  the  wbIIh  of  tli«  filler  bed.  The  lilteriog  inedium  '»m 
ROQHist  of  4  or  5  feet  rf  gravel  aud  fine  snnd.  with  ii  layer  of  cobbln 
at  the  bottom  of  the  tank,  but,  a^  will  >»  tiXT.,  the  thickness  of  the 
^'ftries  iuiiiii'Ut«lj'  at  diflercnt  timPH.  This  is  ibe  nwihod  fbllom 
Ouoe  a  year,  after  the  clogged  siirrac«  Uiyer  of  saad  has  been  rax 
about  loO  cartlonda  of  fresh  sand  are  pout^  iit.  Thi^  saDti  is  pro 
from  tlie  banks  of  the  Wear  close  by,  Loring  been  depoaiteil  by  t 
and  the  Weir  above  this  point  receives  the  unlreatecl  sewage  of  » 
]x>pulation  botli  nrbnn  and  rural  The  water  is  turnM  on  to  tbe 
lied  anil  allowi^  to  run  through  it  until  tbe  surface  Inyer  of  sand  i 
to  get  clogged,  a  period  which  varien  from  ten  daj-s  to  three  n 
according  lo  the  slate  of  tbe  ii'ater.  The  water  is  then  turned  od 
the  bed  idlowed  lo  dry,  when  Ibc  man  in  cbat^  ^ims  off  nbont  u 
of  mud  and  ^&ud,  and  delves  the  new  surface  to  a  depth  of  n  foot 
The  wHler  is  a^n  turned  on,  and  the  siauie  proc«F»  la  repeated  thn 
out  tite  year  uutil  the  eaud  huH  beuu  in  the  main  remo%'ed,  when  >n 
160  cartloodd  have  to  b*  filled  in.  The  process  of  paring  tl>«  an 
of  the  tiller  was  done  in  my  presence,  and  I  was  told  that  th<>  tei 
the  sand  was  tlieii  at  its  lowest,  na  it  was  time  for  its  periodic  rem 
At  that  time  the  surface  of  tbe  filter  was  5  feet  &  Incliiis  belo* 
level  of  the  overflow  pipe,  aud  I  was  told  that  SJ  feet  of  aildiliuaa) 
was  In  be  throwu  in,  so  that  the  thickne^  of  thi;  filtering  mediuni  ti 
as  much  Its  3^  feet.  Ashnsb^n  noted  almve,  the  filter  bed  is  iumMi 
on  three  sides  by  the  reservoir  ;  on  tbe  fourth  side  is  well  manured  gai 
ground,  extending  up  to  the  wall  of  the  filter  bed,  and  an  tbe  wa 
made  apparently  of  oi-dinaiy  bricks  and  mortar,  and  ia  dilaf»<hwi 
many  places,  there  in  no  doubt  but  that  in  time  of  lwa»y  rainfafl  t 
soafcage  from  this  gnrden  gets  into  the  filter  bed.  Tbe  lenrvmr  to  m 
to  contain  Euffieieut  water  to  last  for  a  fortnight  if  the  fcVppt;  ia  ten 
off  at  night.  On  the  town  side  of  the  reservoir  is  the  v^tc file 
taining  the  pipe  from  tbe  Btream  lo  the  fliter  bed,  a?  well  as  tlio  dn 
bution  main  from  the  reservoir  to  the  town,  and  these  two  are  jm 
together  by  another  short  main,  so  that  the  water  from  tbe  born  cai 
turned  iuto  the  town  without  passing  through  the  filter  bed.  1 
bowevei'i  is  said  never  to  be  done. 

Od  examination  of  the  Stanley  Burn  abo\e  the  intake,  name 
pollutions  of  the  water  were  eeen.  The  chief  were  at  Alma  Pit  Ho 
and  Boundary  Cottages  (some  40  tenements)  ;  at  Cragbead,  where 
sewage  of  20  or  30  bouses  rime  directly  into  the  stream,  and  alao 
effluent  from  a  small  sewage  form,  wliidi  receives  the  sewage  of  7 
80  houses;  and  at  Soulhmoor  where  100  houses  drain  direcily  in 
tributary,  and  another  group  of  1-50  houses  eeod  their  sewage,  after ' 
imperfect  treatment  by  irrigation,  to  join  the  main  stresia.  Altnget 
the  Medical  Officer  of  Health  estimates  that  the  sewage  of  a  popula 
of  3,500  persons  paHScs  directly  or  indirectly  into  the  Slanley  Bora 
ita  tribulAfieB.  above  the  intake  of  the  Chester-le-Street  Comp 
ftbout  bntf  of  this  eewage  being  thus  disponed  of  without  any  aliem] 
purificatioti. 
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TiicriiH'-   iii:irk«M|   wiili  iiii  nsli-iisk  anr  tli-st' in  which  there  was  S'^ 
rosi.-im  to    iiMjiicj.  :i    niin-»«  nf  infiM-ti'in  fit)u;r  thaiitliat  r!\uf*ing fever  in 
inujorily  nf  hiHIVtith. 


telnMto  ftt  ft  giMid  diitanoe  mnu  it. 

iJjKjJJ^J^^      (89.)  LivM  in  »  hoRue  iriiich  hu  »  priTy-middwi  agaiiist  the  wall,  kni 

neilSS—        wbish  is  dunp  from  Boaknge. 

{41.)  XdTM  in  »  lunM,  agunat  tha  will  (tf  whidi  ii  plaoed  Uw  privy 
middan  nned  b;  (1»),  (21),  Hid  (30).  U«n  anin  then  wm  evidnKM  of  A 
Uqidd  aontenti  of  tne  midd«n  """^^g  timn^  th*  wmUb. 

(ISO  ^sa  stable  adjoining  her  honie  and  »  midden  of  largsiisewilU] 
ftMr  TMdi  of  her  window. 
(480  ^av  the  ame  priTy-middan  aa  93,). 
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ATT.  A.  >>-.  4.     §ff^  dwellings  of  a  more  modem  kind  have  been  built.     Tbere  is  no 
OcEctrl^  FrvvT  pFopeF  MewtToge ;  flk>ps  find  their  war  br  gutters  or  other  ciiaonels  into 
w  ^5^^^    the  highway  drain  at  the  lower  part  of  die  Tillage,  mid  thia  in   tizm 
Sovp^oc    '       empties   it«elf   into   the   riirer.     Excretment  disposal   is  by  means  of 
^SritmaS\j»w.    midden  privies  »taated  nsoally  in  gardens  or  backyards.     Some  privy 

pits  are  sunk  two  feet  or  more  below  the  surface  of  the  grcmiid.    Ecfiise 
disposal  is  by  uncovered  ashpits  or  middens  connected  with  the  ^nnms. 
At  the  date  of  my  visit  some  of  these  priries  and  aafapits  were  in  a 
ne^ecCed  state.    The  middens  are  emptied  by  some  of  the  oocnpios 
twice  a  year,  in  spring  and  autumn ;  other  persons,  howcsver,  get  nd  d 
their   refuse  once  a  year  only,  and  occasionally  even   this   period  U 
exceeded.     The  contents  of  the  ashpits  and  privies  are  di^ioaed  of  npon 
gardens  and  allotments  near  the  village.     T%e  mater  supply  ia  lor  the 
mo:it  part  drawn  by  hand  from  the  River  Rye,  at  a  point  just  above  the 
\'illage.     There  ai  e,  however,  four  private  pump  wells  situate  in  the 
lower  part  of  Nunnington,  not  far  from  the  river*s  bank.     One  of  these 
pump   wells  is  resorted  to  by   a  number  of  householders   who  hare 
received  permission  to  use  the  water.     This  well  is  27  jarda  from  the 
Rye.  and  its  depth  is  only  seven  feet.     The  water  in    it  stftods  3  €eet 
from  the  surface  of  the  ground.     The  well  is  only  loose! j  coTered  by 
flags,  through  which  sur&ce  water  can  easily  pass  ;  rooreoTer,  the  well 
id  merely  drj*  steined,  the  joiots  being  uncemented.     There  is  a  laree 
midden  privy  within  14  yards  of  this  well ;  and  about  seven  Tarda  fromllt 
is  a   slop   drain   and   gulley.     The  other  private   wells  are  somewhat 
similarly  situated,  but  they  are  mostly  used  by  single  households.     The 
majority  of  the  inhabitants  of  Nunnington,  however,   drink   the  river 
water.     The  churchyard  is  sitoated  at  the  higher  part  of  the  villa^, 
on  the  slope  above  it.     The  people  are  engaged  in  agricnltiiral  pursuits. 
The  geological  fonuation  on  which  Nunnington  is  built  is  the  Middle 
Oolite.     Clo^  to  the  river  there  is  alluvium  and  graveL 


Xes«.  in  the  Rural  Sanitary  District  of  Kirkbymoorside,  is  sil 
on  the  <outh  bank  of  the  Rye.     It  is  a  mile  or  so  below  Nuxmingtou. 
at  the  ba:se  of  the  spur  of  the  Hambleton   Range,  which   here  abuts  on 
the  river.     At  the  last  census,  Ness  township  had  a  population  of  95  in 
21  inhabited  houses.     The  area  of  the  township  is   1,317  acnea^  sod  /ts 
rateable  vAliie  is   l,o37/.      Tht*  sanitarv  condition  of  Ness  resemble> 
that  of  Nunnington.     Some  cottages  are  damp.     There  is  no  sewerage*:; 
slop  water  is  thrown  out  into  the  road,  or  to  the  rix)ts  of   bushes  in  tiie 
garvlens.      The  excrement    disiK>sal    is  bv  midden  privies  emptied  at 
intervals  i»n  gai den  land.     The  c»ccupier  of  the  house  in   Xess  flirthest 
up  <tream  has  drained  his  privy  midden  and  eow  stable  into   the  Rye  at 
a  point  about  20  yards  above  a  si)ot  where  some  of  the  villagers  draw 
their   drinking   water  from  tlie   river.      Though    the   majoritv  of  the 
inhabitants  drink  river  water,  there  are  several  wells,  which   are  sunk 
in  porous  soil   near  the  river.     When  the  latter  is  in  Hood  the  level  of 
the  water  in  the  wells  is  raised.     These  wells  are  unprotected  from 
soakage. 

Butterwick,  in  the  Maltou  Rural  Sanitarj-  District,  is  also  on  the 
south  bank  of  the  ? {ye  about  three  miles  below  Ness.  This  village  i* 
built  on  alluvial  soil  adjoining  the  river.  At  the  census  of  1891  the 
inhabitants  of  the  township  numbered  69,  and  the  inhabited  houses  were 
13 ;  its  area  is  500  acres,  and  its  rateable  value  S02/.  Thei*  is  no  sewerage. 
Midden  privies  are  La  use  as  at  Nunnington  and  Ness.  Drinking  w^r 
is  mostly  taken  from  the  river,  but  some  farm-houses  standing  back 
from  the  Rye  have  private  pump  wells. 
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Table  I. — Showog  cases  of  Khtkeic  Fbfes  and  of  iHi>pf«  oi  similar 
sort  oocarriDg  at  XuicnaH^TOsc,  Nbss,  Bottbkwick,  mod  B&awbt, 
daring   the  moBlha   of   Xoyekbsb   and   Decembbr,    1892,  and 

jASUJiBT,  1893. 


I 


1892. 


1893. 


\ 


I 


^^^'  ,  October.  Novcmbtf.  December.  Januij.  Fcbnuiy. ) 

>  .  I 


Toidi. 


Xca  95  — 

Battcrwiek    !      S9     :      — 
Bfeawbj      -  '     14«    i      — 


666     >       — 
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1 
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•  Two  of  these  died. 

t  Six  of  theie  were  Meoodmiy 


in 


almdj  invaded  m   Novo^bcr 


The  age  and  sex  of  the  persons  attacked  are  shown  in  Table  II. 


Table  XL — Showing    Age  and    Sex    of    Ascebtajdcbld 
EsiTEBic  Fever  and  of  similar  illness  in    Persona 
XuNxiNGTON,  NEsiS,  BuTTEBWTCK,  and  Bbawbt  from 
1892  to  Ja^vvaby  1893. 


of 
dent    at 


I 


Under  5.     5  to  10.  ,  10  to  15     15  to  95.  ,  95  to  60.        ToUL 


Females  - 


4 
3 


a* 

2 


6 
1 


3 
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it 
5 


11 


10 


31 


L 


The  notirication  of  infectio'js  diseases  is  at  present  in  force  in  the 
Kirkby  moor  side  and  Million  Rural  Sanitary  Districts.  Xotificatioo, 
however,  had  only  become  cumpulsorv  in  the  former  district  a  few 
months  before  the  outbreak.  I  was  informed  by  the  practitiooers  who 
attended  the  cases  at  Xunuington  that  they  were  unaware  of  the  aiioption 
of  the  Notification  Act  by  the  Kirkbymoor^ide  Authority  ;  no  certificate 
forms  had,  they  said,  been  supplied  to  them.  In  consequence,  none  of 
the  earlier  cases  were  notified.  The  outbreak  only  came  under  the 
notice  of  Dr.  Muil,  the  Medical  Otticer  of  Health,  through  his  being 
called  in  professionally  to  attend  one  of  the  fever  cases  at  Nunnington 
about  the  middle  of  Deceml>er. 

All  the  cases  were  treated  at  their  hoaies ;  neither  of  the  Sanitary 
Authorities  has  provided  any  hospital  for  the  isolation  and  treatment  of 
such  cases.  At  Nunnington  and  Ness  Dr.  Muil  caused  bills  to  be 
distributed  among  the  householders  and  posted  also  in  public  places, 
calUng  attention  to  the  urgent  necessity  for  boiling  the  river  water  before 
drinking  it.  Disinfectant  in  the  form  of  carboiic  add  was  supplied  for 
mixing  with  the  excreta.  The  nuisance  inspector  was  instmcted  to 
make  a  house-to-house  visitation  at  Nunnington,  and  to  cause  all 
accumulations  of  fdth  and  other  refuse  to  be  removed  from  the  neigh- 
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I  Ifwm  thit  dnrin;  1890,  t]ioog;Ii  nottGcotioa  was  not    In   force,  38 
cun  »r  oDtcrie  ftrrer  wi^rc  investigated  bj  tlie  otBeiaU  of  the    Health  * 
Depnrtqiml  nl  I/eeds;  during  lt<f  I,  221  (rBS«%aud  daring   18EI2,  Itt 

ttMOS. 

3.  Tfao  nuinurmg  hy  Uie  people  of  NtuiaingUiu  Ibemsdves  of  garden^ 
aUotnirDl^,  ncil  tielils  witU  \it\vy  vootent^,  may  Iibw  polluted   Ilii;    riw 
with  the  gtpi-dlK-  pi^Koti  of  enteric  fev«r.     In  a  previous    |mrt  of  Ui» 
raport    I  uitratloiuHl  tlinl  n  ^r^iVf  of  at  least  fir^  cssos  of   fcv-er   occumd 
nt  Nonniiigluc  in  April  and  May   1802.     The  slooU  of   tbn  padmU  M 
dui  uumineneeiuiiiit  of  tliw  iUn«a^  If  not  later,  w«ro  disponed    of  in  tfae 
privies.     It  is  thti  I'tiatoia  h»n:  lo  cXfRU  out  aoine  at  l«ast  of  these  privy 
middcus  ID  the  autumn  aQ'l  early  wiiil«f!  the  "  muck,"  as  it  ta   lermed, 
being  s|)read  upon  loud,     llie  allotments  of  tbi-  NiinniQo;toii   ppopi^  - 
and  moat  of  the  lan<l  cultivated  by  tb«  farmers  of  the  vtll^e,   li«  ''up  ■  ■ 
elreoni,"  and  more  or  \w>t  adjoinioi;  th»  river.     On  one  side  of  thi.-  rivec  .  I 
ftt  least  iheelopr  of  the   laml  i»  highly  favoumhle  for  the  wmshJag  of  '  I 
manure  in  wet  seasons  from  the  land  to  tlie  river.  I 

The  River  Kye  then  is  iinble  to  specific  pollution  not  only  br  means  *  J 
of  tlte  sewage  of  Helmsley,  but  sbo  through  tlie  mannriog  uf  (iddsac-d  '  1 
gardens  wiili  eserumeiil  from    loral   privies.     StmQnrty   it    is  liable   la        I 
ciinliiiiilrMtvii  \iy  lin-  iii;.'lit  ^''W  lirougbt  \iy  rail   iVohi   Leedi,   and  ^pnsd 
on  iaud  uoniering  liie  river. 

It  remains  to  not«  conditions  under  which  enteric  fever poiio^  whether 
contained  in  filth  accnmalfitions  in  WBttr-coursestributi»**hBByB« 
pent  up  in  manure  deposited  on  land  in  the  neighboarftdeAttdKtnTeT, 
conld  become  conveyed  into  the  stream,  in  ways  to  acctiHt'lbt  bBfttho 
undden  outbi-eak  in  November  of  enteric  fevei'  in  the  riveruA  vill^;es, 
and  the  renewal  of  tlie  disease  in  tliem  from  time  to  'fimo  daring 
December  and  January. 

Through  the  kindness  of  Mr.  E.  K.  S pi egelh  alter,  of  M«lton,  F.B.  .' 
Met.  Soc,  T  wa<i  able  to  obtain  the  meteorologicul  daut  fbr  the  year  1892 
and  particularly  [or  the  lost  quarter  of  the  year  {see  AddeodvmV  A 
appeiirs  that  the  month  of  October  wa.s  exceedingly  wet^  no  less  a 
quantity  than  5*61  inclics  of  rain  being  measured  duriQ<;  tbat  tetnth. ' 
Of  this' total  amount,  2-88  inchea  fell  within  41  hours  (from  OetObW 
13th  to  15th),  1-80  inuhes  of  it  falling  on  the  Htb.  The  rfenilt  of  tiWa 
sudden  and  heavy  rainfall  was  that  all  the  streams  in  the  district  were 
flooded,  and  the  low  counlry  was  in  places  laid  nn-ler  water. 

No  doubt  a  large  amount  of  filth  from  a  wide  area  thus  at  once  found 
Ub  way  into  theliye,  at  the  same  time  that  simiiar  filth  beeamo  deposited 
as  mnd  and  slime  on  the  submerged  alluvial  flats  bordering  the  ri*«i, 
especially  in  places  where  the  current  did  not  run  strongly  or  where  the 
water  wns  practically  slatiouary.  This  deposit  of  mud  and  slime  would 
mdually  by  subsequent  raina  be  also  washed  into  the  river,  re-polluting 
it  from  time  to  time  till  all  was  washed  away. 
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Banrty  of 

Dr»  BnioeXov* 


SmocABT  of  Raih7Jull  for  1892,  at  Norton,  MfJton,  taken  by 
E.  K.  Spiegelhaltor,  Esq.,  F.B.M.S. 


f  Diameter  of  fimnel,  5  inches. 


B«i-«*'^|  H^ghtofTopltJ^^S^-Ji; 


foot. 
66  feet. 


MoDth. 

Total  Depth. 

Greatest  Fall,  94  honrs. 

Number  ct 
I>a  j8  in  wkidi 

Inehes. 

Depth. 

Date. 

*  Ol  or  more 
fell. 

• 

Febmvy 

March 

April         ... 

Kay  - 

June         ... 

July  - 

Angust      -        -        - 

September 

October    ... 

KoTember 

December 

1-41 
1-90 
•96 
1-76 
8*60 
4-45 
1-41 
9-64 
1-54 
5^61 
1-68 
1*96 

•46 

•50 

•25 

•99 

1-90 

1-59 

•87 

•81 

•40 

1-80 

•89 

^51 

nth 

90th 
12th 
97th 
97th 
98th 
19th 
99th 
29th 
14A 
4tfa 
9th 

11 
IB 
13 
13 
SI 
18 
9 
16 
IS 
S6 
16 
11 

Total      - 

28  17 

— 

— 

184 

104 


On  the  River 
Trent  in  Lines. 
Hid  NotU..  with 
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AFP  A.  Ko.  9.    the  river  are  other  canals^  affording  access  for  barges  to  Birmingham 
and  other  Midland  towns. 

Almost  from  its  source  the  Trent  becomes  polluted  with  sewage. 
The  river  and  several  of  its  tributaries  constitute  the  natural  dnunage 
of  nearly  the   whole   of  Staffordshire.     In   its  passage    through  the 
densely  populated  pottery  district  the  Trent  is  admittecuy  polluted,  and 
lower  down  the  crude  sewage  of  many  places,  ftnd  as  well  the  effluents 
from  sewage  farms,  mingle  with  the  waters  of  the  Trent  and    its  tribu- 
taries.    Taking  two  tributaries  as  samples  cf  the  others,    the  TasM, 
which  receives  sewage  from  Birmingham  more  especially   at  tiroes  c/ 
heavy  rainfall  and  from  the  Black  Countr}*,  is  highly  polluted  ;ia/ 
lower  down,  the  Derwent,  which  flows  through  the  centre  of  OerbydinR 
to  the  Treut,  receives  the  crude  sewage  of  such  places  as  BukewA, 
Matlock  Bridge,  Matlock  Bath,  Belper,  Derby,  Alvaston   and  Boulton. 
having  a  combined  population   of  nearly   1 20,000.     The    sewai^  of 
Nottingham  is  disposed  of  upon  land  adjoining  the  Trent  at  Barton 
Joyce,  about  five  miles  from  the  town  and  about  18  miles  above  Newsi. 
The  efiluent,  owing  to  the  care  which  has  been,  and  is  bein^,  taken  with 
the  preparation  of  the  land  used  as  a  sewage  farm,  is,  under  ordinary 
circumstances,  dear  and  free  from  objectionable  smell.     But  in  times 
of  heavy  rainfall  it  is  found  necessary  to  turn  the  contents  of  the  hooded 
■ewers  of  Nottingham  direct  into  the  Trent.     In  this  and  other  ways 
much  untreated  sewage  at  times  reachse  the  river.     Still  lower  down 
the  crude  sewage  of  Newark  passes  directly  into  the  Trent,  and  farther 
down  still  the  town  of  Gainsborough  discharges  its   sewage  into  the 
river.     In   addition   to  the  towns  last  mentioned,  the   whole  of  the 
intervening  places  on  the  river  drain  into  the  Trent  without  anj  attempt 
at  purification  of  their  sewage. 

Into  the  lower  section  of  the  river,  with  which  this  report  is  moie 
especially  concerned,  there  is  drained  a  considerable  area  of  heavily 
manured  land ;  so  that  after  heavy  rains  the  river  is  contaminated  by 
the  washing  into  it  of  more  or   less  towns'  manure  and  niffht  soil, 
imported   from  large  urban  districts.     The  town   of  NoidD^anir  for 
example,  where  the  pail  system  is  still  in  use,  has  to  dl^foee  of  more 
than  a  thousand  tons  of  night  soil  every  week.     Much  oiit  is  taken  by 
boats  to  neighbouring  districts,  the  natural  drainage  of  which  is  to  the 
river.     Such  manure  would  be  liable  at  any  time  to  OOD^U  the  Viowcl 
discharges   of   enteric   fever   patients,  and   of  persons  snSering  from 
diarrhea. 

As  bearing  on  this  point  I  give  in  the  subjoined   tables  the  recorded 
cases  and  deaths  from  enteric  lever  and  diarrhcea  in  Nottingham  for 
some  years  back.     The  figures  are  taken  from  the  annual  reports  of  Dn 
Boobbyer,  the  present  Medical  Officer  of  Htalth,  and  fi-om  those  oi  bis 
predecessor. 

Table  I. — Showing  notified*  Cases  of  Enteric  Fever,  and  Deaths 
therefrom,  in  the  Boroiish  of  Nottingham,  from  1884  to  1892 
inclusive.     Population  (in^l891,)  211,984. 


Enteric  Fever.    .  1884. 


ISSo.  *  1886  i   1887. 


1888.'   1889. 


1890.'    1891. 


Cases   - 
Deaths 


218       32  3 


68 


61 


SI7  I     411  :     426        395        348 


74  ,       89 


66 


58 


896 
70 


1S9S. 

SOO 
32 


*  Notification  caine  into  force  in  June  188S. 
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outfalls.     The  luiniber  of  waterclosets  in   this  town  is  on  the  increase,    App.  A.  No.i>. 

and   the  direct  excremental  pollution  of  the  Ti-ent  from  this  source,  on  the^ver 

only  a  few  miles  above  certain  villages  which  draw  their  drinking  water  ^'S***  ^"  ^'^^i, 

from  the  river,  is,  to  a  corresponding  extent,  augmented  also.     HithcTto,  JSeiwiceto 

for  the  artisan   population  at  Grainsborough,  midden   privies,  mostly  of  ^^  Entcw^ 

the  old  objectionable  kind,  have  been  iu   use ;  but  in  connexion  with  Fever;  by  Dr^' 

houses  recently  enHJted,  trough  closets  and  other  forms  of  waterclosets  ^^^Jf^- 

have  been  provided.     The  contents  of  the  midden   privies,  as  in  the  General  Ueport. 

other  towns  already  mentioned,  are  sold   for  manure  to  farmer^  and 

others  in  the  neighbourhood.     With   regard  to  the  possibility  of  the 

Gainsborough    sewage  and    night  soil    being    specifically  contaminated 

witli  the  poison  of  enteric  fever  I  have  been  unable,  for  various  reasons, 

to  obtain  much  definite  information.     Owing  to  the  circumstances  under 

which  the   Medical   Officer   of  Health    for   the   Gainsborough    IJrban 

District  is  appointed,  no  copies  of  his  annual  reports  arc  sent  to  the 

Local  Government  Board,  and  consequently  I  could  obtain  no  record  of 

any  jiast  epidemics  of  fever  in   the  town.     From  resident  medical  men, 

and  from  other  persons,  I  gathered   that  cases  fatal  and   non-fatal  of 

enteric  fever  have  occurred  in  Gainsborough,  more  or  less,  every  year, 

and  that  there  were  11  fatal  cases  in   1891.     I  also  h'arued  that  during 

18i)2  the  district  nurses  had  on   their  books,  mostly  during  the  autumn 

months,   and   among    the    poorer   classes   in    Gainsborough,   at    least 

23  enteric   fever  ciises,  as  well  as  other  milder  cases  of  a  suspicious 

nature.     There  were  also  some  cases  in  the  early  part  of  1893.     From 

these  facts  it  would  seem  that  the  town  of  Gainsborough  has  added  its 

share  of  specific  pollution  to  the  water  of  the  River  Trent. 

Below  Gainsborough  the  Trent  receives  the  sewage  of  some  large 
villages,  e.f/.y  Morton,  Stockwilh,  and  Owston,  situated  on  its  banks. 
At  West  Stockwith,  and  also  at  East  Stockwith,  are  chemical  works, 
where  artificial  manures  and  other  products  are  prepared.  The  waste 
water  from  these  works  escapes  into  the  river  above  the  villages  of  East 
and  West  Stockwith.  At  the  date  of  my  visit  the  works  were  not  iu 
full  operation,  but  I  saw  some  dark  brown  fluid  discharging  into  the 
river.  However  harmless  the  effluent  may  have  been,  yet  the  presence 
of  chemical  waste  from  trade  processes  in  a  drinking  water  is  not,  to  say 
the  least,  desirable. 

At  West  Stockwith  the  River  Idle  joins  the  Trent.  Into  the  Idle  the 
untreated  sewage  of  the  Borough  of  East  Retford  passes  some  IS  miles 
higher  up.  The  Idle  is  further  polluted  by  the  drainage  of  a  large  tract 
of  land,  highly  cultivated  and  heavily  manured,  between  Retford  and 
West  Stockwith.  As  regards  the  Idle,  and  the  large  dykes  or  druins 
entering  the  Trent  hereabouts,  it  is  customary  in  summer  time,  when 
cutting  down  the  rank  growth  of  weetls  growing  on  the  banks,  to  throw 
them  into  the  water  as  the  quickest  and  easiest  way  of  disposing  of 
them.  When  these  collections  of  wc^eds  enter  the  Trent  they  are 
carried  up  and  down  the  river  by  the  tide,  and  as  other  impurities 
(occasionally  a  dead  dog  or  cat)  get  attached  to  them,  the  smell  from 
tliese  collections  l)ecomes  very  offensive,  especially  in  hot  weather  and 
when  the  amount  of  water  in  the  river  is  low.  Those  who  live  in 
villages  lower  down,  below  Stockwith,  complain  very  much  of  the 
nuisance  arising  from  these  collections  of  floating  weeds  and  dirt.  One 
farmer  went  so  far  as  to  say  thai  at  times  the  Trent  actually  stank  from 
this  cause. 

In  the  addendum  to  my  report  on  the  water  supplies  of  the  Gains- 
borough Rural  District  will  be  found  copies  of  reports*  on  some  analyses 

*  Not  here  leprodaced. 
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the  Thome  Eural  Distnct  (see  report  on  water  supplies  of  the  Thome    app.a.>'o.9. 
Rural  Sanitary  District  at  page  131).  On  the  River 

There  are  also  two  Tillages  in  the  Glanford  Brigg  Rural  Sanitaiy  23*Notti*^tUi 
District,  which  make  use  of  water  from  the  River  Trent  for  domestic  refereziceto 
purposes,  viz.,  Burringham  (population  at  census  of  1891, 565)  and  East  ^J^toS*^ 
Butterwick  (population  in  1891,274).     These  villages  in  addition  to  Fewr ;  by  Dr. 

the  river  water,  use  rain  water  collected  in  underground  cisterns  from  ^™^ ' 

the  roofs  of  houses.  There  are  also  surface  wells  in  many  of  the  back  General  Report, 
yards.  The  water  in  these  is  hard  and  seldom  used  for  drinking.  Trent 
water  is  boile<l  before  use  in  these  two  villages,  and  to  this  precaution 
may  possibly  be  due  the  apparent  immunity  of  the  inhabitants  from 
enteric  fever.  Since  1886,  there  have  only  been,  so  far  as  is  known, 
two  cases  of  enteric  fever  in  Burringham,  both  occurring  in  1888,  and 
only  one  case  in  East  Butterwick,  and  this  occurred  in  1886.  For 
information  regarding  these  two  villages  I  am  indebted  to  Mr. 
Maximilian  Behrendt,  of  Burringham,  the  resident  practitioner. 

With  regard  to  the  incidence  of  enteric  fever  upon  residents  in  river- 
side villages,  Mr.  T.  B.  F.  Eminson,  of  Scotter,  who,  in  his  own  person 
and  in  that  of  other  medical  members  of  his  family,  has  a  large  and 
varied  acquaintance  with  the  habits  and  customs  of  the  locality,  in- 
cluding the  Trentside,  expresses  an  opinion  that  enteric  fever  more 
commonly  attacks  new  comers  who  drink  Trent  water,  than  those  who 
have  been  drinking  it  for  years.  His  explanation  is  that,  in  all  proba- 
bility many  native  Trentsiders  have  had  enteric  fever  in  early  life, 
and  that,  perhaps,  the  constant  use  of  Trent  water  by  those  who  have 
not  had  the  fever,  enables  them  in  some  way  to  resist  more  or  less  this 
disease. 

Though  public  opinion  in  towns  is  sufficiently  advanced  to  recognise 
the  danger  of  using  a  polluted  water  supply,  it  is  unfortunately  the  case 
that  in  rural  districts,  and  more  especially  in  the  Trentside  villages, 
there  is  a  strong  feeling  agiiiast  the  disuse  of  the  river  supply  and  the 
substitution  of  a  new  one.  Apart  from  the  question  of  expense,  and  the 
ignor  ance  of  the  ill  effects  producetl  by  contaminated  water,  there  is  in 
the  district  a  deep  rooted  confidence  in  the  qualities  of  Trent  water,  and 
an  unconcealed  aversion  to  listen  to  any  representations  as  to  possible 
dangers  arising  from  its  use.  The  medical  men  practising  in  the 
district  are  constantly  urging  the  boiling  of  river  water  befoi-e  use,  and 
to  this  precaution,  I  think,  in  some  measure  is  due  the  fact  that  there 
has  not  been  a  still  greater  incidence  of  enteric  fever  in  recent  years  in 
these  riverside  villages. 

It  is  of  interest  to  mention  that  sand  and  gravel  are  taken  from  the 
river  bed  between  Newark  and  Gainsborough  and  removed  to  towns  for 
renewing  the  liltering  materials  of  some  public  water  supplies.  Unless 
previous  to  use  these  materials  are  subjected  to  careful  preparation,  they 
migl:t  themselves  become  a  source  of  danger. 

ShouM  cholera  be  introduced  inio  this  country  at  any  time,  and  be 
carried  to  any  of  the  towns  or  villages  situated  on  the  banks  of  the 
Trent  or  its  numerous  tributaries,  the  people  who  drink  Tient  water 
lower  down  would  be  in  diinger  of  catching  the  disease.  I  am  informed 
that  in  some  previous  cholera  visitations  the  Trentside  populations 
suffered  heavily.  Attached  is  a  map  showing  the  course  of  the  Trent 
a'.id  some  of  its  tributaries. 


IIS 

To  manholes  or  lamp  boles  at  ttentli  or 
jtmctionH  iiBTe  been  p^o^-i^ie^i  for  inspectiou  [tnrposM.  Usually  00 
■muigf^tui-or.i  for  du»tiin^  the  Reirers  hare  been  mM<le  ;  but  at  OwsI«iii 
Fern-,  where  the  sewer  is  an  old  siinnre-stiaped  one.  Wilt  of  bj  it-k,  moJ 
with  litllf  or  no  ^'ulii>nl,  there  ts  %  roatiivaaoe  hr  which  nt  high  tidi 
BnwibjDi.  WHt«r  can  be  siltnitleH  from  the  rivi-r  into  one  sectioti  of  the  sewn, 
BnwslM.  permilling  h  frci-  flush  from  eml  to  pnJ,  whirn  ilwired.     A  fe«  house*  «t 

On  iba  Wkicr  Mistt-noii  Hmin  dir^.ct  into  thi^  ChestcrReld  Cunal.  In  son>e  plans 
GuiSiwn^  honae  drainage  ia  imperfect;  ocvasioDallj  slops  are  oonveywl  nway  m 
^jjjs^iiittg^  open  cliaDoels.  Trapped  gnlleys  were  aometiiDes  seen  outside  tbe 
Xdatkoawtih  dwellings  for  the  reception  of  tbe  bonse  slops;  but  small  shallow  ■■ 
BMvie  FewT.  traps  were  more  commonly  met  wUb.  Wliere  no  sewers  are  prortiM 
ench  house  dniins  into  the  nearest  ditch,  or  sometimes  into  n  ceospool  in 
the  garden. 

Excrement  tiiipotai  ia  mainly  by  midden -privies,  most  of  lltnn  of 
defective  eonstruclion.  Many  pririe«  di^rharge  into  Isr^  unuoTBTMl 
midden?,  which  retain  for  long  period;- considerable  aecumuUitians  of  filtii 
Mud  refuse.  Privies  are  sometimes  dilapidated,  some  are  without  dot 
Nearly  all  permit  the  dripping  of  rain  water  from  their  roofs  to  p 
direct  into  the  middens.  OccasiijnaUy,  owing  to  wHQt  of  spotitinz  on 
the  adjoining  buildings,  the  st^rm  wsier  therefrom  mrs  into  the  nidditii 
pit.  Some  privies  are  too  close  to  d^'ellings.  One  midden,  for  example, 
at  Weal  Stockwith,  is  only  4  feet  from  ii  h.-use,  the  privy  door  fueinr  the 
pMllry.  Into  tliis  midden,  four  privies  (used  hy  eight  houses)  discharge. 
It  is  unccvered,  U  sunk  3  feet  or  more  below  the  surface  of  the  grottnd, 
and  measures  8  feet  long  by  S  feet  wide.  Slop  water  is  tlirawo 
occoBionally  into  these  midden  pit.'t,  the  bottom  of  which  is  aeldutn  water 
tight.  A  few  houses,  at  I^forton  for  example,  luve  moveable  receplitcba 
in  their  closets,  but  owing  either  to  apnihy  on  llie  part  of  the  uouu|»inr, 
or  to  the  w;i»t  of  suitable  opp'-<rtuni(ina  for  disposing  of  the  contents 
those  tlihi  I  saw  were  not  always  in  good  order. 

The  rcmoral  iif  Hunar.  Rpfute  is  cast  upon  tlie  occupier,  and  il  would 
seem,  judging  from  results,  that  in  the  opinion  of  the  occupjej-,  the 
larger  the  uiidUen  the  less  frefjnent  the  trouble  of  geitinj  if  emptied.  I 
»nw  numbers  of  middens  in  urgent  need  of  emptying.  Ib sonic  instaooes 
inquiry  elicited  tbe  fact  that  the  occupier  had  no  giinien  walloiovenV 
on  which  to  dispose  of  his  refuse,  and  that  he  wn-s  thus  at  l\ur  mercy  o{ 
the  farmer,  who  would  only  remove  the  refuse  n  heu  it  suited  Vis  own 
conrenience.  Some  householdei's  in  riverside  villages  throw  their 
refuae  direct  into  the  Trent,  or  dispose  of  it  upun  the  river  Inui'va  from 
which  it  is  carried  unay  by  high  tides.  For  some  cottage  prapert/  i 
ashpits  of  any  kind  are  provided,  and  houjc  refuse  is  heaped  in  tt 
backyard. 

Figs  are  sometimes  kept  too  close  to  houses.  Some  sties  at  tbe  ttaM 
of  my  visit  were  in  a  wet  oud  neglected  state,  and  from  their  proximitj' 
to  wells  endangered  local  water  supplies. 

fVater  tupply. — Throughout  the  whole  district,  this  is  iii  n  Uf{t 
roeasare  derived  from  pump  wells,  one  for  eacli  house  or  gixiup  of 
houses.  The  wells  vary  in  depth,  some  being  not  more  thitn  I U  feet 
deep,  while  one  at  Lea  is  30  feet  deep.  The  average  depth  is  fi-oin  15 
to  20  feel.  Many  of  them  from  their  situdtion  are  Lable  to  contamin*- 
tioii  owing  to  soakage  into  (hem  of  liquid  from  privy  pita,  middens,  and 
pijrstieB  Ti^here  ihc  position  of  the  well  has  been  properly  clioaen, 
anil  «  are  no  tilth  accumulations  near  at  hand,  these  welb 

ai>r  ur  ^1 ;  but  a  large  number  are  not  HO  situetod 

■8  '  ^   p.^llution.     Some  wells  nt  MortMi, 

I  ft*i'  heavy  rains.     Some  outlying  coitl^ 
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in  Kexbj  parish  get  thoir  water  supply  from  a  land  drain.     This  water,     App.  a.  No.  9, 
I  was  assured,  is  always  boiled  before  use.  On  the  Birer 

The  village  of  Misterton  derives  its  water  supply  in  large  part  from  ^dNottlffrttii 
the  Chesterfield  Canal,  and  a  small  portion  of  the  parish  of  Walkering-  refereooe  to 
bam  does  the  same.     This  canal  joins  the  Trent  at  West  Stockwith  J^^^^^^ 
about  a  mile  from  Misterton.     The  water  in   the  canal  is  polluted.     A  Fever ;  by  Dr. 
considerable  amount  of  nighUoil  manure  is  brought  into  the  canal,  by       cehaw. 
barges,  from  Lincoln  and  Gainsborough  in  the  one  direction,  and  from  ^  *fej?2fSe 
Retford  in  the  other.     A  good  part  of  this  manure  is  unloaded  on  the  Gamsborooi^ 
banks  of  the  canal.,  and  pollution  of  the  water  takes  place  in  the  pro-  ^^^fjJ^£Jr 
cess.     At  Misterton  there  are  some  pump  wells,  and  also  rain  water  is  Relmtion*  with 
stored  in  cisterns  by  some  persons,  but  the  majoriiy  of  the  people  use  "°'*"*^  rercr. 
the  canal  water ;  some  boil  it,  but  others  do  not. 

None  of  the  villagers  on  the  riverside  above  Gainsborough  drink 
Trent  water,  though  persons  (^eeUfishers  with  their  familieif,  and  others) 
li^4ng  in  house  boats  and  moored  off  one  or  another  of  the  riverside 
villages  habitually  use  it.  The  more  or  less  habitual  use  in  the 
Gainsborough  Rural  District  of  Trent  water  for  domestic  piu*po3e8,  is 
limited  to  eight  villager  all  situated  below  the  town  of  Gaiuiborough. 
Their  combined  population  at  the  last  census  amounted  to  3,530,  of 
whom  878  live  in  five  small  villages  on  the  east  bank  of  the  Trent ;  and 
2,652  in  three  larger  villages  on  the  west  bank.  The  first  group  com- 
prises the  villages  of  Walkerith,  East  Stockwith,  Wildsworth,  East 
Ferry,  and  S  us  worth,  while  the  second  group  consists  of  West  Stock- 
with, Owston  Ferry,  and  West  Butter  wick.  (For  population  of  each 
village  see  Table  III.,  pages  117-18.) 

The  water  when  drawn  from  the  Trent  is  brown  or  yellowish-brown 
in  colour,  and  somewhat  muddy  looking.  It  is  commonly  set  aside  for  a 
time  by  the  householders  to  stand  in  large  jars  holding  six  or  eight 
galloDS  or  more,  to  allow  the  abundant  suspended  matter  to  settle. 
After  this  it  is  usually  boiled  before  use.  Some  persons  after  boiling 
filter  it,  others  only  filter  it  without  boiling ;  while  there  are  people 
who  neither  boil  nor  filter  the  waiter,  resting  content  to  use  it  after 
allowing  the  suspended  matter  to  subside.  Even  in  households  where 
the  Trent  water  is  habitually  boiled  before  use,  it  is  admitted  that  there 
are  occasions  when  this  precaution,  for  various  reasons,  is  omitted.  In 
one  village,  Susworth,  it  is  the  custom  of  some  to  add  a  little  alum  to 
the  muddy  water,  to  hasten  the  settling  down  of  the  sediment  to  the 
bottom  of  the  jar. 

The  filters  in  use  in  these  villages  are  generally  made  of  carbon,  or 
of  sandstone.  While  some  persons  are  careful  to  clean  their  filters 
regularly,  others  take  little  trouble  with  them ;  one  man  indeed  con- 
fessed to  me  that  his  filter  had  not  been  cleaned  for  two  years.  Several 
of  the  filters  used  were  of  a  kind  that  cannot  be  taken  to  pieces  for  the 
purpose  of  being  cleaned.  In  such  cases  the  householder  was  satisfied 
with  only  washing  the  sponge  placed  at  the  top  of  the  filter  in  the 
opening  through  which  the  water  enters  the  filter. 

At  some  farmhouses  situated  on  the  river's  banks  the  water  is 
pumped  direct  from  the  Trent  to  the  house  through  a  leaden  pipe  laid 
through  the  bank  into  the  bed  of  the  river.  Commonly,  however, 
w  ater  is  drawn  by  hand  in  buckets  or  pails  from  the  banks  or  from  any 
convenient  boat-landing.  Water  is  taken  at  all  states  of  the  tide.  Even 
at  high  tide  the  water  is  said  not  to  be  brackish.  For  convenience 
water  is  taken  generally  in  the  Gainsborough  rural  district  at  high 
water,  especially  during  spring  tides  ;  for  when  the  tide  recedes  a 
copious  deposit  of  slimy  mud  covers  the  banks  and  landing  stages, 
E    82800.  TT 
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K'„.il.<,„  ,1'lrtnnitlraUim^Tha  GftinifaDroocb  Board  of  GuardUaa 
:u\iurj  Autborlly,  Mwl  iheir  ^miBl*U»tn-e  buO  oom- 
ill'*r  i.f  bwiltli,  Mr.  II.  Wright,  u-l  kd   inspecior  of 
'  'I  it  him  ■on-'-yor  knil  canal  boat  inspector. 
I  raccJTM  a  nlai7  of  SO/,  per  anaani,  no 
rwunty  funilo,"     He  poeaeaaea  nn  adccioate 

i<i '  !"•   of  bis  (llntrlct;  but  he   wceiv^s  sowll. 

•  I'l  Aiillirrrity  to  push  forward  Bauitary  impix»ve- 
•r  "I  iiuixaiii'Dii  recolvei!  an  inclusive  salary  ot  80/. 
iiiilllml  to  prdctiw  M  an  (iichitect.  His  Auiivf  aw 
'illy.     Ilr  (liw*  not,  howi.'vcr,  always  receive   Uie 
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''  il  he  is  entitled  to  in  his  efforts  to  place  the  sanitary  eonditioi^  of 
strict  on  a  better  footing. 

er  Authority  have  adopted  byelaws  with  regard  to  the  regulation  of 

KjiOn  lodging-houses,  the  level  and  width  and  construction  of  new 

r%i  .89  the  structure  and  the  Tcntilation  of  new  buildings^  the  drainage 

-    ,jw  buildings,   and    as   to  construction    of  waterclosets,   privies, 

"^r^  ^its,  and  cesspools  in  connexion  with  new  buildings,  as  to  slanghter- 

-,,*<«,  as  to  nuisances  arising  from  snow,  filth,  dust,  ashes,  and  rubblBfa, 

*~    .  ^  as  to  the  keeping  of  animals.     All  of  these  were  allowed  by  the 

bI  Government  ^Mvd  as  far  back  as  August  11th,  1877  ;  but  prac- 

lly  the  byelaws  are  not  enforced.     Regulations  have  been   made 

4B.«   ^er  the  Dairies,  Cowsheds,  and  Milkshops  Order  of  1885. 

:^^    rhe    Infectious   Disease   (Notification)  Act,    1889,    has    not   been 

ipted,  nor  have  any  powers  been  sought  under  the  Infectious  Disease 

^Vevention)  Act,  1890,  or  under  the  Public  Health  Acts  Amendment 

^  -St,  1890. 

^2,  ^^®  Rural  Sanitary  Authority  have  no  permanent  accommodation  for 
"^"^  <o  isolation  of  acute  infectious  diseases,  but  some  years  ago  a  hospital 
^  larquee  for  patients  and  a  bell-tent  for  the  nurse  were  purchased  for 
_-*tie  purpose.  I  understand  that  they  have  not  been  used.  From  time  to 
Ime  the  tents  arc  brought  out  and  aired  so  as  to  be  available  if  wanted. 
' .~  _:  There  is  no  proper  means  provided  for  the  thorough  disinfection  of 
"=  clothing,  bedding.  Sue.  Fumigation  by  sulphur,  I  am  informed,  is 
~  practised  to  disinfect  houses  after  the  occurrence  of  infectious  disease  in 
'  them. 


App.  a.  No.  9. 

On  the  River 
Trent  in  Unct. 
and  Nottt.,  with 
reference  to 
Water  Supply 
and  Entenc 
Fever;  by  Dr. 
Brace  Low. 

On  the  Water 
Suppliet  oi  the 
GamabonNiffh 
UanlSanitaij 
District,  in  their 
Relationawith 
Entwic  Fever. 


This  disease  has  been 
more  or  less  for  a  number 
registered  in  every  one  of 
one  exception,  viz.,  1887. 
they  show  persistence  of 
the  deaths  from  enteric 
Gkunsborough  during  each 


Entbric  Feveb. 

present  in  the  Grainsborough  Rural  District 
of  years ;  deaths  from  this  cause  have  been 
the  last  10  years,  1883  to  1892  inclusive,  with 
The  numbers  are  not  large,  it  is  true,  but 
the  disease  in  the  district.  Table  I.  shows 
fever  in  the  Rural  Sanitary  District  of 
of  the  last  10  years,  1883  to  1892  inclusive. 

Table  I. 


1888.  -  1884.   1885. 


1886. 


1887. 


1888. 


1889. 


1890. 


1891. 


1892. 
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*  One  of  these  was  certified  from  **  continued  fever." 

I  learn  from  medical  men  practising  in  the  district  that  in  some 
villages,  such,  for  example,  as  Scotter,  enteric  fever  was  formerly  much 
more  frequently  met  with  than  of  late  years;  and  this  change  was 
generally  believed  to  be  due  to  the  carrying  oat  of  sewerage  works  in 
the  particular  villages  referred  to.  Among  local  practitioners  a  general 
opinion  was  expressed  that  while  sewerage  schemes  had  benefited 
certain  portions  of  the  district^  yet  little  or  no  improvement  as  regards 
diminution  of  enteric  fever  had  taken  place  in  the  riverside  villages. 
On  my  arrival  in  the  locality  I  made  an  attempt  to  obtain  full  details  of 
enteric  fever  incidenee  in  one  and  another  portion  of  the  whole  rural 
district.  Bat  I  found  that  for  various  reasons  there  was  much  difficulty 
in  getting  information.  Notification  of  infectious  diseases  was  not  in 
force,  and,  from  one  cause  or  another,  cases  of  fever  had  not  always  been 

H  2 


An.  A.  So.*. 

whole  of  the  parlahea  in  the  mrai  district,  with  their  popntatione  and  the  j^iibtEivar 
Dumber  of  cases  noted  ae  having  occarred  in  each  of  them  during  tlie  tai  Notta,  witti 
last  44  years.  ^SStaSl,.     ■ 

In  addition  to  the  above  nases,  it  was  stated  to  me  by  a  practitioner  uid  Bniarie 
having  a  large  practice,  port  of  which  was  in  riverside  villages,  that  he  b^^'^J^' 
freqnently  met  with  attacks  in  these  villages,  having  as  leading  features  oJ^j^,— 
diarrhoea  attended  with  some  fever,  but  only  lasting  10  days  or  even  less.  gappUMartha 
These  caces  he  regarded  as  due  to  the  same  poison  as  enteric  fever,  but  ^^'b!^J£, 
as  very  mild  or  a^rtive  cases.  lHftriM.iiitbA 


Tablk  III  — Showing  incidence  of  Cases  of  Enteric  Fbvke  during  the  laat  44  jtmn 
(to  June  30th,  1893)  in  each  of  the  several  Parishes  in  the  Bural  Sanitary  District 
of  Gainsborough. 
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A»r,  A.  Xu.  V.     lirought  oDiler  the  notice  of  the  medical  officer  of  tienlth.  ITnfortnnata^ 

,1       —  »l  the  dal«  of  my  inquiry,  Mr.  Wright,  the  medical  officer  of  health,  WK 

Tr.  lit  III  i,rT>iv.     unavoidably  absent  from  home,  and  I  lost  Lha  aMistnnee  this  geatlemai 

"■romiol'i,"'"'   might  have  giveu  me,  though  his  deputy,  Mr.  PaBsmere,  rendered  m 

w>i,.r  (iu,,|,i>      ererv  help  in  hb  power.     Finally  I  obt^oed,  aftj^r  the  expenditan  ^ 

rUriffriv  i>r       much  time  and  trouble,  pailicalars  of  cases  from  alt  the  medical  n 

Bruiti Low.  living  and  practising  in  the  difierent  parts  tJ  the  lurul  district.     I  ec 

wntkaWktM-      fonnd  that  my  inquiries  would  have  to  be  limited  lo  the  last  4^  yci 

BuM^j^tlw     The  liala  bad  to  V-  prepared  in  tame  instances  from  memory,  aad  w 

Btini^ui^     this  result : — Where  ■  praclitiouer  was  having  groups  of  caae«  erei 

blt^Snit'" "?''  y^^'  ^"""^  **'  them  dub  patients  of  whom  no  retold  was  kept  in  ll 

■uiorii'  PtoiM.      ledger  or  day-book,  the  lists  of  actual  ca^es  we>-e  adDiiltedly  iacompleta 

but  where  ou  the  other  baud  tbe  medical  men  met  with  sporadic    cas 

only,  sometimes  not  more  than  one  in  two  years,  the  facls  as  to  eM 

occurrence  remained  in  their  memories,  and  their  list  nf  cases  was  miic 

more  complete.     I  bavc  considered  it  right  to  make  ihii  Matemeut,  a 

further  on,  I  shall  have  to  point  oot  au  inequality  of  incidence  of  vnterl 

fever  in  certain  localities,  the  inequalities  being   for  ihe  above  reaaa 

even  mui-e  pronounced,  so  it  is  believed,  than  b  shown  by  the  fignrea. 

In  the  following  table  T  have  placed  the  number  of  cases  reported  Ii 
me  by  iho  local  medical  men  as  having  occurred  iu  their  sei-erai 
practices  during  the  last  4}  years.  For  purposes  of  comparison  1  alaq 
give  the  number  of  ctscs  which  came  under  the  notice  of  tbe  MeilM 
Officer  of  Health  (token  front  bis  annual  reports)  for  the  same  |Mrio4 
A  coiisidcraiion  of  the  two  sets  of  figares  will  show  that  Ihe  Sonitw 
Authority  were  imperfectly  informed  as  to  the  amount  of  preTcntaht 
illness  occurring  in  the  district  under  their  care,  and  tbat  consequmttlf 
their  official^  no  matter  how  active  or  willing,  could  not  take  tin 
necessary  steps  to  check  the  further  spread  of  the  infection.  Tile 
insufficiency  of  information  might  huve  lieen  obviated  more  recently 
bad  the  Rural  Snnitary  Authority  udoptetl  the  Infectious  Disease 
(Notification)  Act  of  18s9. 

Tabue  II. — Showing  the  Number  of  Entkric  Pkveb  Cains  reporteJ 
during  the  inquiry  as  having  occurred  in  G»Ins''<"''"'g''  "iint/ 
Sanitai^-  District  during  the  4}  years  ended  Jose  SOth,  1893  ;  and 
showing  also  the  Total  Number  of  such  C'a«a  that  came  under  ihe 
notice  of  the  Medical  Officer  of  Heakh  during  the  »iae  period. 
(Population  1891,  13,756.) 
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Bhosbeen  staled,  this  list  of  caaea  ia  not  to  be  taken  as  repreBeiiting 
the  full  exleut  of  enteric  fever  cccorrence  in  the  Gainsborough  Rur^ 
piatnct,  the  koU  hnviug  been  compiled  in  some  inalancea  from  memorv, 
but  ior  the  reosons  above  noted  it  will  serve,  wlien  esaminod  attd 
lualysed,  to  indicate  the  diflerent  incidence  in  one  and  another  locality 
srilhin  the  distnci.     For  this  purpose  I  have  placed  to  Table  III.  tbe 
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Owing  to  the  difficulty  met  with  in  (^tnining  full  and  sccaratB  detuls 
OS  to  definite  dotes  of  attack,  &c.,  it  has  been  found  neceeearj  to  limit 
my  remarks  to  general  obsemtioDB  on  the  incidence  of  enteric  fever  on 
differont  portion*  of  the  district,  without  epecial  reference  to  ontlvekks 
in  o&e  or  another  locality. 

The  SI  villages  or  parishes*  in  Table  III.  arc  roughly  dlvimbla 
into  four  groups: — 1.  Village b,  to  the  number  of  3K,  whose  wkter 
enpply  in  from  local  wells,  and  which  are  not  near  to  the  river. 
2.  Villages  numbering  three,  which,  though  situated  on  the  river  banks, 
do  not  use  the  Trent  water,  hot  have  pump  wells.  3,  The  Trentside 
villages,  nnmbering  eight,  whose  main  supply  is  from  the  river.  4.  Two 
villaeee,  one  of  which  and  a  portion  of  the  other,  derive  their  water 
■np^y  from  the  Chesterfield  Canal. 

1.  The  incidenceof  enteric  fever  on  the  first  of  theMC  groups  of  villages 
in  BhowD  in  Table  IV. 

*  Although  the  number  o(  parisbee  ii given  u  SOod  page  111,  tbe  mb-diviiion  of 
~     "      '   ''.o  tiro  put«  (Soottar  and  SoHworlh)  bai  been  foandiieceisary.   SuBWorth, 
about  1A(1,  in  in  tbc  paiiih  of  Scotier,  but  in  (bree  miles  dittant  from 
and  i*  prsetlcillj  a  diilinct  Trentside  village. 
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No  infonnatioo  was  fortheooniq^  as  to  wbether  aajuf  the 
isau'icd  to  bad  been  imported  ones. 

4.  The  afDoant  ofRoordedeiiterie  fevf^r  ftccurnng  in  the  hmrth  gnw^^ 
▼iz.,  two  villages  sopplM  more  or  less  with  water  from  t*e  Chetieriield 
Ca&al,  i«»  »howD  in  the  subjoined  table  : — 

Tablk  VII.— Showing  the  Incidence  of  Exifric  Paraa  danns  ll»  last 
4(  ream  ende^l  June  30th,  1^93,  on  Two  VUkges  g«ttu«  their 
Drinking  Water  more  or  le?f9  from  the  Chesterfield  CanaL 
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The  two  viUases  in  the  fourth  group  ore  Misterton  and  Walkeringliam. 
Walkeringham  fies  about  a  mile  from  and  west  of  the  Trent ;  a  few  of  its 
houses  b*^         Aero  abut  upon  the  river,  and  the  people  in  them  use 


TlHagk  dme  nmnben  in  rihII  they  nffiee  to  in^cKte  the  poHi- 
tiiEtr  tint  the  water  of  the  ChMtarfield  Canal  receiver  speeifle  paOtBdi 
at  times  from  this  Bonrce,  as  mil  as  hy  ineaiia  <^  niglitacnl  brooA 
'  from  otlKr  directions,  tis^  ttom  Oainsbonogfa  and  Lioeoln,  wlwis  na 
•ntBic  ferer  is  known  tt>  occur  from  time  to  time.     On  tlie  oecatrmet 
nt  enteric  fero'  in  these  two  places   I  hare  alroadj   Tttnarkedl,  lAa 
*3^'         spewing  of  poQntica  of  the  Birer  Trent,  on  the  banks  of  wldeh  W^ 
■  tttWHw      aoQ  manni*  ■  also  nnloaded. 


Sommarising  now  the   (acta  aa  to  ferer  attada  in  endk  of  Ite  ftai 
nitarr 
'  giester  incidence  is  found  on  the   popolations  using  Ute  Trent  aad  tti 
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Diatric^  9t  nv 


canal  water  than  on   the  popolations  using  other  supplies.     TUi  il 
■howD  fai  TaUe  IX. 

Tabls  IX^-Showine  the  Bates  of  Rxmic  Fzteb  Attndc  ps  ^100 
hiing,  in  aadh  ofthe  Four  Qnof*  of  Tillages  in  the  Gauiabana|k 
Bnial  Sanitarf  Disttict,  doting  the  last  4^  jears. 
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This  is  fuTther  iUnstrateit  hj  redncing  the  fosr  gn^u  to  (wuk  ^i*-r 
those  on  the  one  hand  using  well  water,  and  those  oa  tae  otbtr  bmad 
using  rirer  or  canal  water. 

Tablb  X.— Showing  Rates  of  Eittebic  Fevek  Attn^  f«  \ff*>  'bk- 
habiujits  living  in  Two  Groups  of  Villages  in  the  GwtBboron^ 
Rural  Sanitarj  District  during  the  last  4)  yeaia,  elasaed  according 
to  their  Water  Supplies. 


(1891).    j 


41  Tillagta  niin^  well  wvter  '      13^S3  I 
10  Tillage*,   using    duudIj  I        9,693  | 
-water    trom    ibe    Trent  ' 


In  short,  of  the  total  192  cases  contributed  to  the  list  on  page  J  li  fej 
the  nedical;  men  living  and  practising  in  the  Gainsborough  Ronl 
District,  no  fewer  than  167,  or  SCO  per  cent^  occuired  among  n  popolai- 
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tion  under  6,000  living  in  villagi^  the  main  water  Bapply  of  which  was   ^''  ^i^***  * 
drawn  from  admittedly  polluted  sources,  viz.,  the  River  Trent,  or  the  Sl^^^iJJJ 
Chesterfield  Canal;  whereas  only  25  cases,  or  13 '0  per  cent,  of  the  and Notti., wltt 
whole,  were  heard  of  in  an  aggregate  population  of  a  Uifie  over  13,000  ^SjJfSftaSlr 
living  in  41  villages  using  water  from  local  pump  wells.  and  ESSta 

In  my  General  Report  on  the  cutiumstances  of  the  River  Trent  in  IruSiSr?^ 
Lincolnshire  and  part   of  Nottinghamshire,  I   have  already  given  a  — — 

detailed  account  of  ways  in  which  the  water  in  the  river  can  become  suJ^worSa 
specifically  polluted.     As  regards,  therefore,  the  villages  situated  on  the  S^^ftSjSL, 
Ti-ent  below  Gainsborough,  and  drawing  their   water  supply  mainly  uigtH/SHutSSi 
from  the  river,  these  are  evidently  in  a  position  of  considerable  danger,  f^lJrtliTtim" 
especially  in  the  event  of  cholera  being  imported  into  this  country  and 
being  carried  to  any  of  the  inland  towns  or  districts  draining  into  the 
Trent.     This  serious  danger,  as  well  as  the  danger  already  pointed  out 
in  this  report  as  to  enteric  fever  (which  is  spread  much  in  the  same 
way  as  cholera),  should  stimulate  the  Rural  Sanitary  Authority  to  take 
steps  to  secure  a  safe  and  wholesome  water  supply  for  these  riverside 
villages,  and  to  this  end  skilled  assistance  should  be  called  in  without 
delay. 

Various  proposals  have  been  made  locally,  viz.,  to  (1)  pump  the 
river  water  at  each  viUase  into  settling  tanks,  and  then  pass  it  throneh 
filter  beds  constructed  of  sand  and  gravel ;  (2)  to  take  water  from  tihe 
River  Idle  above  its  tidal  portion  and  to  pipe  it  from  a  reservoir  to  each 
village  (but  as  to  this  proposal  it  must  be  remembered  that  the  sewers 
of  Ketlord  discharge  into  the  Idle  above  the  point  at  which  water 
would  be  taken,  and  that  the  river  drains  a  large  tract  of  heavily 
manured  land)  ;  (3)  to  sink  one  or  more  deep  bore  weHs  for  each  village 
or  group  of  villages. 

Whatever  steps  are  taken  by  the  Rural  Sanitary  Authority  of  Gains- 
borough to  secure  for  these  villages  a  pure  water  supply,  endeavours 
should  be  made  to  educate  and  lead  public  opinion  in  this  matter.  The 
deeply  rooted  but  misplaced  confidence  which  the  Trentside  people  hate 
in  their  present  supply  from  the  river  is  not  easily  shaken,  while  the 
prospect  of  the  expenditure  of  any  money  at  all  at  once  raises  oppo- 
sition to  any  suggested  schemes  for  the  improvement  of  the  water 
supply.  Notwithstanding  these  and  other  hindrances,  the  dnty  of 
providing  the  district  with  pure  supplies  of  drinking  water  is  urgent, 
and  it  should  no  longer  be  evaded  by  the  Rural  Sanitary  Authority  of 
Ghkinsborough.  In  the  meantime  the  best  means  of  ensuring' the  safety 
of  the  riverside  populations  and  of  those  drinking  polluted  canal  water 
is  to  boil  all  water  used  for  drinking  purposes,  as  already  recommended 
by  the  Medical  Officer  of  Health. 

There  will  be  found  appended  copies  of  the  resolutions  passed  by  the 
parochial  committees  at  the  local  meetings  in  riverside  villages  in  1892, 
on  the  subject  of  water  supplies. 

Two  maps  (Nos.  2  and  3)  showing  the  course  of  the  Trent  through 
the  Gainsborough  Rural  Sanitary  District  are  also  attached. 
July  31,  1893. 

P.S. — Since  the  above  report  was  written  a:  fatal  case  of  cholera  has 
occurred  at  Morton.  The  history  of  the  cK^  suggested  importaition  of 
infection  from  Hull,  where  one  of  the  members  of  the  family  bad 
recently  been  visiting.  Death  took  place  19  hours  from  the  onset  of  the 
symptoms.  The  nature  of  the  malady  was  at  once  recognised  by  the 
medical  attendant,  Mr.  Passmore.  Mr.  Wright,  M.O.H.,  who  also  saw 
the  case  ecocurrad.  A  pott*nicrtem  examiiuaion'  was  made,  and  a 
portion  of  inlestiBe  sent  to  Dr.'Klein,  Who^  dler'culdvation  experimetits 
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The  populaliim  of  Uie  boroiigb  iu 
inhabited  honees  nuinbered  3,202. 
are  nuUliDg  luid  brewing. 

Newark  st«nds  on  alluvium  aud  gravel,  overlying  the  Kew  Re 
Sandstone.  The  houses  in  the  old  pitrts  of  the  town  ore  crowele 
closely  together  in  narrow  streets  and  in  courts  or  yards  whicb  ope 
out  of  them.  Dwellings  U  the  more  moderu  purls  of  Newark  hkt 
ample  garden  i^pnce.  Tbei'«  are  aeveml  rows  of  ortiiwu  cottages  wbic 
have  doors  and  niodowi  only  on  oq»  nide. 

Since  the  iiupeotion  of  the  horough  in  I880  by  Dr.  PHrvoo*.  1 
considerable  improvement  in  its  fanitfciy  conililion  hns  boen  eKedni 
The  direction  and  e.ttent  of  these  improvemeolB  will  be  gathci-ed  on&s 
ihe  following  headings  : — 

Severagf. — During  the  last  14  years  the  old  brick  sewers  bxve  hen 
improved,  and  in  some  cases  replaced  or  exUnded  by  i;laBed  ■» 
socketed  pipe  sewers,  ventilated  with  grids  in  the  roadway  and  iti  mam 
instances  by  Tertical  shafts  carried  up  the  gables  of  adjoining  boasa 
Flushing  chrkmtiers,  holding  800  to  1,000  gallon^s  of  waU'rs,  have  bea 
constructed  at  the  head  of  most  s«wers.  Theee  flushing  chuaben'Mh 
tilled  by  a  bn?e.  aod  are  discharged  once  a  wieek.  Tbc  sewers,  beode 
'eceivine  the  rninfall,  have  periodically  discharged  into  thetn  Ivpe 
olumes  of  water  from  breweries  and  mnlt-honses.  Tbe  sewtrs  discbiTB 
Ihut  branch  of  tbe  Trent  on  the  banks  of  which  tb«  town  stanoSi 
by  seven  separate  "  drowned "  outfsl's.  The  sludge  accuauiluit^  it 
the  rivet  near  the  outfalls  is  dredged  out  at  intervals, 

HfHite  DraiiMffe. — In  the  newer  parts  of  the  town,  boDSe  rlraJna  an 
properly  conntrucled  and  sinks  are  disconnectei].  In  the  older  porta 
the  house  drains  are  often  imperfect,  or  badly  laid.  Occ&sionaOy  slopi 
are  conveyed  sloog  open  channels  with  fanlly  gradients.  The  drait 
inlets  we  usually  out  of  doors.  Yard  guUejs  are  sometii&eis  imiwrftfcll^ 
trapped,  a  fiivourite  pattern  being  a  shallow  metal  Imp  which  is  eaiuly 
broken. 

Excrement   and  Refute   Ditpoaal. — There  are  some   I^SP   wMteT' 

closets  in   Xewark   and  about    1,400  tub-closels.     Midden   privies  are 

almost   hanishwl    from    Ihe    town.      The  tub-cIose»  are  emplied 

weekly  by  a  contractor.     The  tubs  after  being  empJicd  are  dusted  witb 

disinfectiug  powder  and  replaced.     House  wfnse  ia  a\60  rewioved 

a  week.     In  connexion  with  cottage  property  there  are  movnWc 

receptacles  provided  for  refuse.     In  other  cases  there  are  asbjnts,  which 

are  usually  covered  and  not  excavated  below  the  level  of  the  ground. 

The  refbse  and  pri\-y  contents  ore  carted  away  to  a  "tip"  or  depAt 

outside  the  town    and   sold  to   fanners   ns  manure.     At    tbe   Mount 

Church  Schools  the  objectionable  vault  privy  system  is  still  retuaed 

Each  of  Ihe  vaults  in  this  instance  measures  about  lo  feet  long,  and  t! 

sunk  about  2}  to  3  feet  below  the  level  of  the  ground.     Tlie  scavenpqf 

of  the  streets  and  market  is  done  by  the  corporation's  own   men,  (be 

refuse  being  led  to  the  contractor's  depAt. 

Water  Supply. — Formerly  Newark  derived  its  supply  firom  load 
welb  of  no  great  depth.  In  1853  a  company  was  farmed  to  VXfi^} 
water  to  the  town  from  culverts  and  wells  made  in  the  gravel  dCM  b 
'1  of  tbe  Trent,  about  a  mile  from  Newark.  Tb 
culverts  were  merely  tunnels  construcled  of  brick  with  open  joint 
through  which  the  water  percolated  from  the  gravel  nnderlyiog  tb 
surfece.  Tbe  first  cidvert  was  340  yards  in  len^i  aud  parallel  w  tb 
Treut.  In  addition,  three  wells  of  difieient  deptlis,  varjing  Erom  13  t 
36  feet,  have  been   sunk    at   different  dates  and  connected  witb  th 
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rater  being  pumped  from  the  wells  direct  into  the  mains    app.  a.  No.  ». 
eservoir  2  miles  away  on  Beacon  Hill.     On  Sundays  on  the  River 
stopped,  the  supply  is  delivered  by  grayitation  from  the  2ii5"No?t«!*iSh 
til  a  few  years  ago,  whenever  the  Trent  was  flooded  ivferenceto 
18,  the  water  overflowed  the  river's  banks  at  the  water-  ind*Bi5«HB^ 
hed  the  vicinity  of  the  wells,  causing,  it  is  said,  the  town  Fever;  by  Dr. 

>  become  for  a  time  muddy.     To  obviate  this  an  embank-    "^^ * 

>  to  prevent  the  floods  fix)m  the  Trent  overflowing  the  8**.^??**  ^ 
Dhe  most  recently  sunk  well  at  the  waterworks,  which  is  Enteric  Pterin 
eet  deep,  was  constructed  by  the  late  water  company  at  xow^ES?  ^ 
oat  7  yards  from  the  Trent.     From  this  well  a  pipe  was  Trent. 

iir  years  ago,"  to  the  river,  so  that  whenever  the  water 
was  low,  Trent  water  could  be  admitted  to  the  well  and 
)  other  water  direct  to  the  town. 

Bsons  the  maltsters  and  brewers  require  large  quantities 
eir  trade  purposes,  especially  in  October  and  November, 
again,  when  there  is  much  watering  of  the  streets  and 
sewers  to  be  done,  larger  demands  are  made  upon  the 
vice.  Of  the  total  existing  inhabited  houses  in  Newark, 
company's  water,  while  no  less  than  1,547  (i.e.,  46  per 
hole)  use  water  from  local  pump  wells.  These  wells, 
exception,  are  extremely  liable  to  pollution.  Chemical 
demned  many  of  them,  and  their  surroundings  are  such 
aost  of  the  remainder.  They  vary  from  8  to  30  feet  in 
sunk  generally  in  the  gravel  upon  which  the  town  is 

r  four  years  ago  the  Corporation  of  Newark  becoming 

the  water  supplied  to  the  town  by  the  water  company, 
vt  to  buy  up  the  undertaking.     The  company,  however, 

with  their  works,  and  applied  to  Parliament  for  {X)wer8 
r  capital  and  to  construct  additional  culverts  to  collect 
iorporaticn  successfully  opposed  this  application,  and 
de  to  arrange  terms  of  purchase.  The  quality  and 
water  afforded  by  the  works  not  being  satisfactory,  the 
of  Newark   very  wisely  sought  skilled   assistance   to 

procuring  a  better  supply;  and  with  the  help  of 
,  they  adopted  a  scheme,  at  some  considerable  cost, 
iras  obtained  fh>m  a  well  73  feet  depth,  in  the  New  Red 
JSdinely,  11  miles  from  Newark,  and  pumped  to  a 
irhida  the  town  is  now  supplied  by  gravitation.  The 
Irst  received  in  the  town  and  its  use  begun  on  July  20th 
Bar.     Copies  of  chemical  analyses  of  samples  of  the  new 

the  late  Dr.  Tidy,  and  of  analyses  of  samples  of  the  old 
i  various  dates  are  attached  to  this  report.  A  map 
D  attached  showing  the  course  of  the  Trent  from 
N'ewark. 


Enteric  Fever. 

half  of  1884,  a  considerable  outbreak  of  enteric  fever 
nvk,  some  95  cases  coming  under  the  notice  of  the  then 
of  Health,  Dr.  Ashby.  Of  these  cases  12  proved  fatal. 
>  to  have  been  during  the  same  year  an  increase  in  the 
Msa  attacks,  no  fewer  than  22  deaths  from  this  cause 
stored  during  the  year.     It  was  in  consequence  of  this 
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at  Dr.  Parsons  received  instructions,  in   1885,  to  insitect  tb 

t  Board  in  June  of  that  year,  Dr.  Parsons  poiDted    out* 
unwholesome  conditions    (including  possible   deri>-ntion  (rf 

Tftler  supply  in  part  directly  from  the  Trent),  many  of  whid 
possibly  have  been  concernefl  in  the  fever  prevalence.     In 
he  disease  owned  different  cauws  in  different  case*,"  »nd  ht 

e  to  distinguish  among  a  multitude  of  possible  causes  of  fot«, 
hiid  hid    most    influence   in    spreiuiing  the    disease.      Bi     1 

i 

is  effected  since  Ur,  Paraons'a  visil,  Newark  is  now  in  b  br 
ary  cundilion  than  formerly.     Nevertheless  enteric  fevt-r  liu 
a  showing  itself,   year  by  year,  in  the  borough.       During 

since    1S74,  deaths  from  enteric  fever  and   rrom    (UaiTluca 
registered  in   the  town.     I  linve  plsced  the  iiunabers  in  Ae  J 
ible.                                                                                                     J 

»ths  registered  year  by  year  in  Newark,  from  EKTKaic  ^| 
AKKHiE*.,  from  January  1st,  1874,  to  June  30tb,  1693.        ^M 
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force  in  tbe  Urbau  Snuilaiy  District  of  Newurk-on-Troot,  a»i1  afa^H 
lljeti,   therefore,  more  precise  iafonoatioD  as  to  tbe  mctnai  Aotnaata^M 

nuinliLTof  CBSCS  of  enteric  fever  nolifieil  yenr  b^  jear  ia   the  Ix>roiq|f^H 
since  .Tanuftvy  1st,  1890,  is  ^ven  ia  the  following  l»bJe.—                        ^H 

Tablk  IL— Showing  the  Numbers  of  Notitti^J  Oises  of  EirtBBic  Pevi^H 
umi  Deaths  therefrom,  in  Newark-on-Trent iuriug  die  \a.-A  'i\  Jf^a^^M 
ii-oin  Jannwj  1st,  IB90,  to  Juue  30th,  1 S98.                                       fl 

Enlerie  fever. 

1990. 

IBB  I, 

1893. 

KnIBilf.        Toi.lbiH 
1893.             *i  Tmi^H 
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Tb«  drcumstancee  of  the«e  297  notified  cases  were  inrcaUgKted  at  ^H 
ime  or  unolher  by  Mr.  Wills,  the  present  Sledioa!  Officer  of  Ha«^H 
ud  from  hini  I  h»ve  obtained  inforraalion  of  their  distribution    in  ^^H 
lonih  of  the  year.     Similarly  be  has  supplied  me  with  thn  fUS'^'^^^M 

Utft  I  have  arranged  in  the  following  tuble : —                                          ^^| 
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These  facts  tended  tb  oonftrm  Mr.  WilU's  suspicion  that  the  town  water   a  pp.  a.  No.  8. 
«dpply  was  doing  mach  to  foster  enteric  fever  in  the  borough ;  and  — 

having  regard  to  the  circumstance  that  part  o£  this  supply  was  on  Trent  tnLlnei. 
occadon  being  taken  directly  from  the  Trelit,  which  river  was  known  to  ?°ftiwiSy**^ 
•be  seriously  polluted  by  the  sewage  of  populations  above  Newark,  the  Water  Sniiplj 
medical  ofllcer  of  health  lost  no  time  in  urgicg  his  sanitary  authority  to  Fe^^^^^j)r. 
seek  elsewhere  a  source  of  supply  tfaiit  was  lUtogether  above  suspicion.  Brnoe'Low. 
Upon  this  ndnce,  the  Newark  Corporation,  acting  wit}i  commendable  on  Reoeint 
.courage  and  promptitude,  liave  carried  out  a  scheme  whereby  a  constant  S'^JJjJjiSJ^ 
supply  of  pure  water  from   the  New  Red  Sandstone  at  Edingly  is  now  in'tho  BorooRii. 
being  delivered  to  the  town.  Ttwir"**^"*" 

It  only  reuxains  for  the  Sanitary  Authority  of  Newark -oa-Trent,  now 
that  they  have  secured  this  public  supply  of  pure  and  wholesome  water, 
to  take  steps  without  delay  to  close  all  polluted  wells  in  the  borough. 
Most  of  the  wells  in  the  place,  as  already  stated,  are,  from  their  proximity 
to  dwellings,  and  to  privies,  ashpits,  pigsties,  and  the  like,  in  constant 
danger  of  pollution,  if  indeed  they  are  not  already  polluted.  Hitherto 
active  steps  towards  closing  many  of  these  wells  could  not  be  taken,  as 
the  Urban  Sanitary  Authority  had  not  then  an  alternative  supply  of  puie 
water  to  substitute  for  the  polluted  one. 

August  14th,  1893. 


IV. 

ON  THE  WATER  SUPPLIES  OF  THE  THORNE  RURAL    g^SL^An 

SANITARY  DISTRICT.  ThSSSTEuai 


Sanitury  Diitrlot. 


In  consequence  of  the  widespread  prevalence  of  diphtheria  and  scarlet 
fever  in  the  Thome  Registration  District,  Dr.  Parsons  was,  in  1883, 
directed  by  the  Local  Goveniment  Board  to  visit  and  inspect  the  Rural 
Sanitairy  District.  Among  other  matters  he  reported  unfavourably 
concerning  the  water  supplies  of  several  places  in  the  district,  more 
especially  of  the  town  of  Thorne.  Since  then  correspondence  has  been 
carried  on  from  time  to  time  between  the  Local  Government  Board  and 
the  lo<.al  authority  on  this  subject.  In  the  annual  reports  of  the 
Medical  Officer  of  Health  i-eference  has  often  been  made  to  the  unsatis- 
&ctory  state  of  the  water  supply  of  Thorne,  as  well  as  of  some  other 
places  within  the  district.  Moi-e  recently  the  County  Council  of  the 
West  Riding  of  Yorkshire  had  their  attention  drawn  to  the  Thorne 
water  supply,  and  their  medical  officer.  Dr.  Whitelegge,  in  October 
1891,  visited  the  town  and  reported  upon  its  condition  and  on  the  state 
of  its  water  supply.  A  copy  of  this  report  was  forwarded  to  the  Local 
Government  Board  for  their  information.  Hereupon  the  Rural 
Sanitary  Authority  took  into  special  consideration  the  question  of  the 
town's  supply,  and  as  a  result  instructed  Messrs.  Fairbank,  C.E.  (of 
Westminster  and  Driffield),  to  report  on  the  present  water  supply,  and 
to  prepare  a  scheme  for  its  improvement.  The  report  of  these 
engineers,  dated  June  16th,  1892,  condemned  the  present  supply, 
and  submitted  estimates  for  the  supply  of  the  town  from  a  deep 
bore  well.  Upon  the  issue  of  this  report  a  parish  meeting  at  Thorne 
passed  a  resolution  appointing  a  committee  to  confer  with  repre- 
santatives  of  the  Roral  Sanitary  Authority  ''on  the  best  mode  of 
''  supplying  the  town  with  pure  water/'    This  joint  committee  of 
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jittriBh  representatives  and  inpiiil;>ers  of  the  Burnl  S«nitary  AdiIm 
next  issued  a  report,  dalcil  Novemlwr  1892,  in  which  Hie  old  m 
supply  of  Thonie  was  defendeil,  and  contention  mule  tlut  the  old  M 
conld  not  be  injurious  to  Imltb  for  the  reiiM>n  that  uiony  permc 
Thome  lived  to  a  great  age.  On  the  igueHtion  of  expense  aod  ob  ( 
groundfl  the  joint  committee  oppoeeil  M<«sr9.  FniilHink's  scheme. 
ret-omraended  instead  that  the  old  pulilic  supply  »>hoalr)  be  itnprtive 
filtration  throngh  polarile.  Sampler  of  tlie  wal<-r,  aftor  it  hai 
pR8,»eil  through  polarite,  were  meanwhile  aent  by  the  committer  to 
*■  public  analysts  for  exnmiuation  ;  but  Ihc  reports  of  these  noalvst! 
proving  satisfactory,  the  whole  question  remained  in  abejance  till 
of  th«i  present  venr,  wheu  the  annual  report  for  IS92  of  the  H« 
Officer  of  Health  was  receiveci  by  the  Local  Government  Board. 
this  rejKirl.  reference  was  again  made  to  the  fact  that  nothing  & 
h»ui  lieen  done  to  improve  tho  Thorne  water  snpply,  and  nlteotiMi 
again  drawn  to  the  unsatisfactoir  eondition  of  thp  water  (mpnlii 
seveml  other  places  in  the  disti-icl.  The  Local  Oovemneent  Bl 
afler  consideration  of  thin  report,  decided  that  the  whole  oirvanisli 
of  the  different  sonrces  of  water  supply  in  th<'  Thorne  RumI  Sanj 
Dibtriet  should  be  investigated  by  the  Medical  Oeparlment,  and 
was  conducting  a  similar  inquiry  in  the  adjoining  Baral  SM 
District  of  Ciainaborough,  I  was  instructed  to  undertnke  the  am 
gBtion  of  the  facts  concerning  the  water  supplies  of  the  Thome  B 
District  also. 


ToPOGKAPHT. 


i 


The  Rural  Sanitan,-  District  of  Thorne  is  situftied  inrtly  in  the  "S 
Riding  of  Yorkshire  and  partly  in  North  Lincoln.^hire.  It  compi 
the  whole  of  the  Union  pf  Thorne,  except  the  Urbnn  Sanitary  l>is| 
of  Crowie,  which,  in  turn,  includes  part  of  the  vilkfro  of  Eimtoft.  ' 
Eiver  Trent  forms  the  eastern  boundary  of  the  Thome  Rami  Saalt 
District  for  n  dialanee  of  some  6  oi'  7  miles.  On  the  wp#r  h  (Ac  Su 
Sanitary  District  of  Doncaster.  and  to  the  north  anW  soaib  am  re^c 
lively  iho  Rural  Sanitary  Districts  erf"  Goole  and  fhtinsborough.  T 
totnl  area  of  the  Thome  Rural  District  is  61,379  «Tea,  of  wVicli  2H,4 
aeres  are  in  Yorkshire  and  the  rerasinder  in  Lineolnahit*.  ki  i\\k  1 
census  the  population  numbered  11,802,  living  in  2,tt63  houses. 

Geologically,  the  weetcra  portion  of  the  district  is  on  llw  New  ] 
Saudslono;  elsewhere  it  is  on  the  Post-Tertiary  bed?  conslsttng 
Warp,  Peat,  Sand,  Strong  Laminated  Clay,  and  Gravel  and  Sand  w 
lying  the  New  Red  Marl,  which  rises  to  the  surraee  in  the  lali 
Axliolme. 

Tliere  are  two  towns  in  the  district,  viz.,  Thorne  Mid  Epwortli : 
latter  is  situated  on  ROme  rising  ground  to  the  sonth,  called  the  Isli 
Axholme,  the  rest  of  the  district  being  Unt.  Through  the  distriot 
i)uuca0ter  and  Keadby  Canal  pasties  eastwards  from  the  Don  lo 
Trent. 

The  main  industry  is  /igriculture,  but  nn  Thorne  and  HatJie>ld  M 
the  prcpiiration  of  Peat  Mobs  litter  gives  employmeot  to  a  numbe 
persons.  Some  of  the  parishes  are  sparsely  populated,  compH 
outlying  farms  and  small  clusters  of  cottages. 

The  following  table  gives  the  namee  of  the  parishes  in  the  Tb 
Km-al  DiBtrictE  with  area,  populalioti,  number  of  inhabited  housos, 
rateable  value  in  each  instance. 


1S4 


AFP.  A.  ITo.  s.     clinnnels  are 
Onth-Brvar        'liM;har|ing  its  contend  at  the  higti 


Vttin  Supply 
^ndBnleric 

On  llie  Wmtei 


point  in  tlii>  town,  nnd  bs  tbor«  b 
gooilTiiU  the  slops  nru  carried  nwar  into  ditches  nt  dilTcrEnt  [loiBtf^ 
I'he  ^yRti'iii  is  inipei-t'L'ct  niid  niiliquntci},  nnd  as  workod  nt  present  ii 
is  UTiMitififiiolory.  Heie  and  there  Hhort  jcclions  of  pipe  srwcrs  conviif 
elop»  ro  nn  onlfnll  in  a  ditch.  Some  houses  in  Epwortli  have  no  lionsr- 
drainn.    A  few  houses  drain  to  wsciiools  emptied  at  invgulm-  intervrnk. 

KjriTiiient  and  Hefune  Difpotal. — There   are  s    few   wiUercloavts  is 

Thorne,  but  the  osiinl  method  of  excrement  disposal  is    Xty  i 

Baniurybliiriri.  middeu  privies.  Tbe  middens  ai-e  often  large,  d^ep,  aiitl  uucovt 
consequently  they  are  wet  and  offenaiTe.  Some  are  close  to  bot 
There  are  also  some  old  vaalt  priviea  of  an  objectionable  mi 
sionally  pvivies  are  built  agiainst  the  outside  walls  of  iuhabited  botn 
causing  dampness  of  room-walls  and  unpleasant  smells  inside  tbe  b 
There  are  a  few  pail  closets,  cmptie<l  ou  garden  land  by  the  oocupEa 
At  more  than  one  school  so-called  dry  trough  closets  are  in  nse.  Or 
the  eserement  is  spriukled  axhea,  dry  earth,  or  jvent  moss  litter :  and  tl 
contents  are  said  to  be  removed  at  short  intervals ;  but  ibe  plan,  ii 
opinion,  is  far  inferior  to  the  ordinary  ]iail  closet.  Thtse  school  irouj. 
closets  were  often  font,  wet,  antl  generally  offensive  when  1  saw  tJien^l 
especially  on  the  girls'  side  (owing  pertiaps  to  the  fact  of  tbeir  containing  ■ 
wore  urine). 

With  regard  to  removal  of  refuse  oceupiere  have  to  make  t]i«ir  c 
arrangements.  In  Thorne  ii  gooii  deul  o(  diffieulty  is  found  tu  getticu 
farmers  to  lead  away  refuse  during  tbe  summer  months.  At  the  sue; 
lion  of  the  nuisance  inspector,  a  small  sum  is  paid  by  tlie  Sanit 
Authority  for  emptving  middens  in  summer,  where  the  occiipi 
himself  is  unable  to  remove  the  refuse.  It  t",  however,  very  tiee 
that  the  Sanitary  Authority  should  thomaehes  undertake,  under  sectioa 
42  of  the  Public  Health  Act,  1875,  the  removal  of  privy  oontont^, 
refuse,  &e.,  in  Thome  and  Epwonh  (  iu  the  latter  plaue,  especially,  1 
saw  oumorouB  cases  where  the  middens  anil  privies  were  in  a  tieglecbed 
Atate,  crammed  to  overflowing  with  tilth  and  house  refuse. 

Staw/htfT-hoiue*  are  regietereil.  Their  conditiOQ  at  iJie  dale  of  tax 
visit  was  saiiBfaelory.     They  are  regularly  inspected- 

Common  Lotlyinyhoates. — There  are  only  two  in  ilie  district,  ooeftl 
Thorne,  and  one  at  Epworth.  I  found  both  clean  and  appweuUy  wc\l 
looked  alter. 

S-tSITABV   j4l>MINISTRjl.T10N. 

The  Sanitary  Authority  have  adopted  byeiaws  In  retpect  of  dcansing 
footways  and  pavements;  for  the  removal  of  house  refuse,  ttie  clcnnaing 
of  earth  elofets,  privies,  ashpits,  and  ecs-^pools ;  for  i-egulnting  aUnghlur- 
houses ;  and  for  regulating  common  lodging-hou.aes.  These  were  allowed 
by  the  Local  Government  Board  in   1N1S3,  us  were  also  hvelaws  wiib 


respect 

No  regulations  under  tlie  Cowsheds,  Dairies,  and  Milkshops'  Order  of 
1B85  have  been  adopted  by  the  !S nni in ry  Authority.  In  June  1801.  the 
Infectious  Disease  (Notiti cation)  Ael,  18H9,  was  adopted  in  the  district. 
On  the  same  date  the  Knral  Authoriiy  adopted  sections  4,  S,  7,  8,  !>,  10, 
11,  13,  14,  16,  17,  and  1«  of  the  In  fee  tinus  Disease  (Prevention)  Act, 
1890, and  also  nil  of  Part  III.  of  the  Public  Henlth  Acts  Amendmem 
Act,  1890,  applicable  to  rural  districts. 

Means  for  the  isolation  of  early  cases  of  infectious  diseases  hn»e  been 
providwl  lor  during  the  last  few  years  by  renting  a  lilock  of  throe 
cottages  in  the  parish  of  Belton.     A  caretaker  and  his  wife  reside   on 


135 

the  premises,  and  tVie  loiter  is  retained  to  act  as  nurae  if  required.   Only     An.  a,  Ko.  «. 
two  cases  (both  of  sicall-pox^  liave  been  treated  in  these  cottages  since  on  theBirw 

they  were  secured.  M?Nottijw&i 

There  is  no  proper  apparatus  for  disinfecting  clothing,  beddino:,  &c.  i-efmgngtio 
Fumigation  by  sulphur  is  occasionally  practised,   and  disinfectants  are  ^JiJfSSlS?^ 
supplied  gratuitously  to  those  considered  unable  to  purchase  theui.  ¥eter;  iqrDr. 

The  Medical  Officer  of  Health  is  Dr.  H.  W.  Arbuckle  (D.P.H.  B««»5^- 
Camb.).     He  has  a  salary  of  70/.  per  annum,  part  of  which  is  repaid  out  ?"*^^^5^ 
of  County  funds.     He  makes  systematic  inspections  of  his  district,  and  i^^mBoibI 
gives  good  advice  to  his  Sanitary  Authority,  who,  however,  do  not  always  SaniMrDtotriet. 
act  upon  it     He  is  an  able  and  energetic  officer. 

The  Inspector  of  Nuisances  is  Mr.  Stanley.  He  acts  also  as  Surveyor 
and  has  a  salary  of  76/.  per  annum,  part  of  which  is  repaid  from  County 
funds.  He  is  also  Canal  Boat  Inspector  for  which  he  receives  a  further 
sum  of  10/.  per  annum.  He  is  well  acquainted  with  the  sanitary  defects 
of  his  district,  and  is  a  zealous  and  intelligent  officer.  Owing  to  the 
remoteness  from  Thome,  where  he  resides,  of  some  of  the  outlying 
places  in  the  district,  and  owing  also  to  the  fact  that  there  is  no  railway 
service  near  these  places,  Mr.  Stanley,  who  has  to  traverse  the  distance 
by  walking,  is  unable  to  visit  the  outlying  portions  of  his  district  so 
frequently  as  he  should  do.  His  salary  scarcely  enables  him  to  keep 
a  horse,  without  which  r^ular  inspection  of  such  places  as  Wroot, 
Epwortli,  Belton,  and  Sykehouse  cannot  be  easily  made 

The  Wateb  Supplies. 

Thame. — (Population  in  1891,  3,556.)  Three-fourths  of  the  papu- 
lation of  the  town  of  Thome  drink  canal  water,  boiled  or  unboiled.  The 
majority  of  houses  have  shallow  wells  attached  to  them,  but  the  water 
in  these  is  hard,  and  is  a  large  proportion  of  cases  polluted.  Thb 
pollution  is  not  to  be  wondered  at  considering  the  relation  of  many 
of  the  wells  to  privies,  middens,  and  pigsties.  The  houses  in  Thorne 
situated  to  the  south-west  of  the  canal  have  wells  the  water  in 
which  is  yellow  (from  peat),  and  is  not  for  various  reasons  used  for 
drinking.  The  water  supply  of  Thome  is  now,  however,  mainly 
derived  from  the  canal,  which  skirts  the  whole  length  of  the  town. 
There  are  three  intakes,  namely :  (1)  near  the  workhouse,  at  the  north- 
west end  of  Thorne  ;  (2)  near  the  middle  part  of  the  town ;  and  (3)  at 
the  south-east  end  of  it.  Connected  with  each  of  the  intakes  is  a  rough 
filter  bed.  The  filter  bed  at  the  middle  intake  I  caused  to  be  opened 
for  inspection.  It  may  be  described  as  a  covered  chamber  about  14  feet 
long  and  about  3  feet  wide  with  a  depth  of  about  5  feet.  This  chamber 
is  divided  into  four  compartments  of  nearly  equal  size  which  communicate 
with  each  other  by  means  of  openings  in  the  dividing  walls,  and  through 
which  the  water  passes  in  succession.  The  compartments  are :  (a)  a 
so-called  settling  tank  into  which  the  water  from  the  canal  is  received; 
(b)  a  first  filter  bed  filled  to  a  depth  of  3  feet  with  broken  coke  and 
coarse  gravel ;  (c)  a  second  filter  provided  with  similar  materials ;  and 
(</)  the  receiving  tank  from  which  the  water  fiows  by  gravit'ition 
through  pipes  to  the  pumps  in  the  town.  The  canal  is  on  a  higher  level 
than  most  of  the  town.  The  filtering  beds  are  cleaned  out,  J  am 
informed,  once  in  three  months,  when  some  inches  of  black  sludge  are 
usually  removed  from  the  settling  tank.  After  washing,  the  filtering 
materials  are  replaced,  but  on  two  occasions  in  each  year  the  coke  and 
gravel  are  renewed.  Previous  to  the  year  1856  Thome  people  drew 
their  water  in  buckets  direct  from  the  canal,  but  in   thnt  year   the 
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Had  80,  woaU  be  <Jn«g«d  iato  tbe  vdl  m  Ai>  «^,  v  «•■ 
lAile  fiiliaC  tiM  ILd.  Til  ■  ifrfci  TrM^  '  -^-  flMliU  mJ 
12  lo  16  feel. 

ite>H(^«T«Jt--<Ptip«Iatiw  in  I891,M4.)  "Tir  -Jlig.!!  iif  I 
dcrito  il«  iiifyi|r  panljfrDOitlic  canal  tnd  pnrtlj  fraa  ■hnOtFV 
■tcnp  dc^  «(  wkfa^  b  dbo«rt  16  feet.  InnntM  of  aoa*  boan 
(w  Ibe  ta«iag-|M<b  of  ibr  tanaJ,  not  onlr  drink  the  ennni  wMr, 
throw  tbcir  dufia  <£»*«  into  tix:  r^nal.  I  mm  bom  at  tl 
Muupiof  ciai  into  (Im-  cna&l  bi)^  (tbUt  whirii  hnd  faogn  am 
in  tBHB  riunn^  lb'>ir  trip.  Wf^  hrre  nra  Hafaie  tn  poDalJ 
•onk^ge  frinn  i]i>c[i  (itnT^  [jiu  nud  midi)«flfi.  For  esaa^l^  •  wf 
loiiitfii  to  U*-fiin«'  diM^oloarpd  aA«r  )w«vt  niu  bnd  < 
of  i*  f<wt  rrocn  it  ifarcc  ivirie*  with  mMd^ru' 

Witli  n^Biil  to  t!>e  rana)  Bome  revwlentf^  on  its  haobs  at  Se 
informnl  nic  lliat  the  wUer  in  loog-oon tinned  drr  wnttArr  **i 
Tbt^  Knid  it  ii  aIwsjh  "  bui  "  m  dry  senoons,  siK'h  m  1^  fwecent 
u)d  earlr  niiiuiiier  taatc  twvn.  StAinfortli  is  disl«' *"«»  I"!***™ 
■boot  Z'\  mile*. 

/'MA/<i<t«'.— (i'opulalioD  1!»1,450.)  Hen;  tht  w«t«  wuply 
■bailow  well*,  froiu  nin  wat»r  sMred  in  cisu-nu.  or  fran  tbi 
Don.  Tbe  Murfaw  wellH  are  already  polluted  or  in  immiiteni  di 
poUuUon.  SoiiK-  aro  admitlMlly  so  contaminated  tbat  tbt-y  an  ot 
for  swilUng  yatit.  The  waUr,  I  was  told,  was  "  too  naaty  "  to 
in  the  house.  ThoM'  who  «tore  raiu-wat<?r  u$«  it  for  drinking  ] 
»o  lone  as  it  lasts,  but  when  it  ih  exhansted  they  taki.'  water  f 
Don    Itiver,   an   Iialtilually  ilo  other   persons  who   htive  tio  so 

TTm!  Uou,  ill  itji  niodtrn  rbinnol,  locally  knowu  afl  the  Dulc! 
falls  Into  till'  Uusu  at  Goole,  about  ten  miles  below  Fiahlake.  T 
is  tidal  at  FishJnke,  and  water  is,  therelbre,  drawn  from  it  onl 
tide,  The  pollnlion  of  the  Dun  lias  already  been  spokea  o 
rrferring  (o  tlii-  ennui.  Alwat  two  miles  aUive  Fishlake  tti 
Don  in  coniiiMrtwl  with  the  eamil  by  a  lock  nt  Statnforth,  RO 
ooiuft  up  the  rlvi.r  from  Hull,  and  vice  tend.  ITie  cbUBd 
river,  1  am  told,  is  becoming  somewhat  narrower  from  1 
ihe  amount  of  iiavi^tAtion  is  leas  than  it  was  30  years  ago. 
st««nii>rs  pliefl   lietwiwn   Huinrortb,  Thome,  and  Hall.     " 
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HatJe/d.—{PoimUt\oa  in  lfi91,  1,686.)     Tlie  wii(or  snpply  c 
palish  T.4  from  ^h.tllow  wells,  whicli  are  otleo   sUuate'd  in  dangMi 

'  proximity  lo  privirg  bikI  other  collections  of  filth.  For  insiftttce,  I  not 
one  well.  16  ft«i  deep,  showing  eigos  of  percolAtitm  on  its  inade,  sitnU 
only  9  feet  from  n  double  jirity  midden.  The  iraler  in  this  well,  ] 
(old,  beeome  thick  and  muddy  after  heavy  rains.  Another  i 
unw  was  only  15  feet  distant  from  thi-ei-  privy  middens  and  9  I'eeCj 
a  wet  pigitye. 

■■  Some  wells  are  only  covered  by  n  wooden  lid,  whii/h  is  often  I 
broken  and  ditapidaterl.  Water  is  got  oceaHioniilly  from  such  wells  1 
letting  do^n  a  bucket  by  a  rope,  each  drawer  brioging  bis  or  her  own  |dc 
of  ro|>e.  Coniplfliiiis  are  sometimes  made,  where  a  well  supplies  u  gnu 
of  houses,  that  people  are  not  always  esreful  in  bringin):  a  clean  pail 
hncket,  and  that  from  the  use  of  dirty  resiela  the  water  in  the  well  iii 
this  way  polluted.  The  use  of  such  wells  i«  also  attended  by  datiger 
ehildren  or  to  i^eil  persons  letting  down  the  bucket,  for  iu  Bome  cu 
there  have  l*en  narrow  escapes  of  the  feeble  water-drawer  from  beii 
pulled  by  the  weight  of  the  filled  bucket  into  the  welL  In  ooe  instMM 
for  example,  her  neighbours  expressed  to  me  fears  that  an  oH  trotmi 
aged  80,  would  be  dragged  into  the  well  in  this  way,  or  would  full 
"  ■     ivcrage  depth  of  the  Hatfield  wells  is  fro 

S«(ii»/orM.— (Population  in  1891,644.)  The  village  of  Stninfon 
derives  its  supply  partly  from  the  cnoal  and  pailly  from  shallow  wells,  U 
average  depth  of  which  is  about  ISf^l.  Inmate«of  somehooaesobuttu) 
on  the  towing-path  of  the  canal,  not  only  drink  the  canal  water,  but  mJt 
throw  their  slops  direct  into  the  uuibI.  I  saw  boats  at  this  plat 
pumping  out  into  the  canal  bilge  water  which  had  been  accumal»tiD 
in  them  during  their  trip.  Wells  here  are  liable  to  pollution  hca 
soaknge  from  deep  privy  pits  and  midden.^.  For  example,  a  well  whic, 
was  oilmiltcd  to  beeorat-  dit^coloured  after  heavy  rains  had  within 
ruiius  of  8  feel  from  it  three  privies  with  middens. 

With  rt^rd  to  the  canal  some  residents  on  its  banks  at  Stainforti 
informed  me  that  the  water  in  long-contiaued  dry  vreatber  "ataak." 
They  said  it  is  always  "  bad  "  in  dry  seasons,  such  ■*  ti*  present  spring 
and  early  summer  have  been.  Stainforth  is  distant  IVom  Thome  onVj 
about  3J  miles. 

/"Mi/aAe.— (l*opulatlon  1391,450.)  Here  the  water  supplv  is  fron 
shallow  wells,  from  rain  water  stored  in  ci^lcrna,  or  from  the  Kive: 
Uon.  The  surface  wells  are  already  polluted  or  in  imminent  danger  o 
pollution.  Some  are  admittedly  so  contaminated  tbnt  they  are  only  us« 
for  swilling  yards.  The  water,  I  was  t«ld,  was  "  too  nasty  "  to  be  iiaei 
in  the  house.  Those  who  store  rain-water  use  it  for  drinking  puqiose 
so  long  us  it  lasts,  but  when  it  is  exhausted  they  take  water  from  th' 
Don  River,  ai  habitually  do  other  persons  who  have  no  soft-wal« 
cisterns. 

The  Uon,  in  ite  modern  channel,  locally  known  as  the  Dutch  Sirei 
falls  into  the  Ouse  at  Goole,  about  ten  miles  below  Fisbhtke.  The  ri« 
is  tidal  at  Pishlake,  and  water  is,  therefore,  drawn  from  it  only  at  loi 
tide.  The  pollution  of  the  Don  has  already  l>eeii  spoken  of  whe 
referring  li)  the  canal.  Al<out  two  miles  al:>o\'e  I'isblake  the  Biro 
Don  is  connected  with  the  canal  by  a  lock  at  Stainforth,  and  bonl 
come  np  the  river  from  Hull,  and  vice  vertS.  The  channel  of  tli 
river,  I  am  told,  is  becoming  somewhat  narroM'er  from  silt,  an 
the  amount  of  navigation  is  less  than  it  was  20  years  ago.  At  one  tini 
plied   between  -Stainforth,  Thome,  and  Hull.     The  wawr  i 


An.  A.  Ho.  s.  If  it  be  contended  thmt  no  great  morUli^  ftttrihiit«blo  to  th*  i 
OnttHluW  imporeweter  hu  Kiiaen  iu  tna  district  in  recent  ^ean,  tbe  Miw 
VnMttaLiDcik  tliMt  tbe  water  supply  has  every  facilitj  for  beoommg  apacificaUj 
^^^^=^  taminaled  by  the  bowel  discbarges  of  infected  personi,  aad  that  t 
fore  diauter  may  occur  at  any  time  on  a  scale  of  oonnderable  nn^ 
B«^d  in  the  security  of  Thome  from  epidemics  et  enteric 
flioleraic  diarrhcea,  or  cholera,  does  not  rest  indeed  upoo  so) 
bans.  Havinj;  r^|;ard  to  tbe  frequent  daily  commnnication 
Thome  has  wiUi  Hull  by  means  of  tie  Trent,  tbe  canal,  and  by  i 
is  obrions  that  if  diolera  were  introduced  from  abroad  into  the  Ui 
Boits,  the  disease  has  plenty  of  chances  of  quickly  reaching  the  T 
district  and  spreading  itself  there.  Apart  from  this  danger,  tl 
the  erer-preflent  one  ot  enteric  fever  being  introdaoed  to  the 
hom  SbefBeld  or  elsewhere,  either  by  reason  of.  the  ni^tmnl 
or  by  persons  who  live  on  board  boats  aod  whose  dia^argea 
'  {nfnet  hundreds  unconsciously  drinking  tbe  speciflcalljr  "^'fni' 
.mtv. 

llw  nap  (No.  5)  opponle  shows  tbe  course  ai  the  Trent  in  tfaeT 
Bond  Sanitary  District.  The  position  of  the  parisbes  throa^MN 
iritole  district  can  be  seen  on  the  large  map  at  the  end  of  tfiegt 
report  en  the  River  Trent, 
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HinokW  V.  and 
ILDiftiieto;  hj 
I>r.  IThMtoii. 


No.    10. 

Beport  ou  an  outbreak  of  Diphthrria  in  the  Hinckley  Urban  and   app.a,No.io. 
Rural  Sanitary  Districts;  by  Dr.  S.  W.  Whkaton.  OniMphthsnahi 

It  having  come  to  the  knowledge  of  the  liocal  Grovernraent  Board, 
through  the  Quarterly  Beturn  of  the  Registrar  General,  that  an 
epidemic  of  diphtheria  had  broken  out  in  the  Hinckley  Urban  and 
Rural  Sanitary  Districts,  which  had  caused  10  deaths  during  the  third 
quarter  of  1893, 1  was  instructed  to  make  an  inquiry  into  the  circum- 
stances with  which  the  disease  was  associated. 

I.  HiNCKLBY  Urban  Sanitary  District. 

(a.)   General  Sanitary  Condition  of  the  Hinckley  Urban  Sanitaiy 

District, 

The  district  under  the  control  of  the  Hinckley  Urban  Sanitary 
Authority  comprises  the  town  of  Hinckley  with  a  few  outlying  houses. 
The  district  has  an  area  of  3,729  acres,  and  had  in  1801  a  population  of 
9,638  persons  living  in  2,032  houses.  The  population  has  increased 
rapidly  of  late  years ;  in  1881  it  consisted  of  7,693  persons  only,  living 
in  1,681  bouses.  At  the  present  time  the  population  is  estimated  at 
10,000  persons. 

The  inhabitants  are  chiefly  engaged  in  the  stocking  and  boot  manu- 
factures, and  there  is  a  large  proportion  of  ycung  adults  of  both  sexes 
who  go  to  work  in  the  factories,  of  which  there  are  many  in  the  town. 

The  town  is  sitnated  at  the  southern  extremity  of  a  spur  of  hills 
forming  part  of  the  watershed  between  the  Rivers  Anker  and  Soar. 
Nearly  the  whole  of  the  town  is  situated  at  an  altitude  of  more  than 
400  feet  above  Ordnance  datum,  and  the  greater  part  of  it  is  built  on 
ground  sloping  to  Iho  south-west,  towards  the  River  Anker,  which  is 
about  four  miles  distant.  The  subsoil  consists  of  »  stiff  clay,  in  most 
places  of  great  depth,  with  occasional  be<ls  of  sand.  The  ground,  there- 
tore,  is  cold  and  retentive  of  moisture.  Owing  to  its  high  elevation 
above  the  surrounding  country,  which  is  almost  level,  the  town  is  much 
exposed  to  bleak  winds  from  all  quarters ;  and  it  is  subj»^t  to  fogs  and 
mists,  which,  I  am  told,  frequently  accompany  winds  blowing  from  the 
8oath-west.  There  are  four  main  streets  conver;»ing  to  the  centre  of 
the  town,  which,  with  the  exception  of  Castle  Street,  are  fairly  wide 
and  open ;  the  space  between  these  main  streets  is  filled  up  by  a  collec- 
tion of  courts  and  short  streets,  and  by  houses  group^nl  irn^gularly,  so 
as  to  impede  lighting  and  ventilation.  In  the  outskirts  of  the  town, 
however,  where  a  good  deal  of  building  has  taken  place  of  late  years, 
there  are  a  number  of  streets  the  houses  of  which  are  well  built,  and 
pirovided  with  suflUcient  open  space  both  in  front  and  at  the  rear. 

Water  Supply, — This  is  derived  from  a  deep  well  situated  near  the 
village  of  Snarston,  14  miles  distant.  The  well  is  said  to  communicate 
with  some  disused  colliery  workings.  The  wat**r  is  pumped  into  an  iron 
pipe,  which  conveys  it  to  the  town,  where  it  is  collected  in  two  reservoirs, 
a  high  level  and  a  low  kvel  one,  from  which  it  is  disti  ibuted  by  gravi- 
tation. Nearly  all  the  houses  in  the  town  are  supplied  with  this  water, 
which  appears  to  be  of  excellent  quality  as  well  as  abundant.  A  very 
few  honseholds  still  use  wells,  and  in  one  instance  I  found  that  rain 
water  was  being  used  for  drinking  purposes. 


On  Dipbtli*Tl>i  in 
BiDcUfV  U.  uid 
B.  Diibioii;  by 
Dr.  WiMBltm. 


/totalion  Provision. — The  Authority  has  not  maile  «n 
vision   for   the   acconimodalion    of    j>ersoiis  sufibrjng    Ftotn    in 
disetues. 

Ditinfe^on. — The  Authority  possesses  no  disinfecting  upp 
nor  18  the  disiufection  and  fuinigatiun  of  infected  tioa«os  <m-ried 
the  Snnttaiy  Authoritj'. 

The  Infectious  Disease  (Notification)  Act,  1889,  hsA  do 
adopted. 

Seuerage, — The  prewnt  Inspector  of  Nuisances,  Mr.  W.  X. ! 
who  combines  this  duly  with  thnt  of  Snrrejor  to  the  AmboriW, 
only  been  nppointed  for  a  few  weeks,  and  bein°;  a  sttwiger  to  tb 
wns  not  able  to  give  tne  much  information  wiA  regard  U>  the  ae 
of  tbu  place.  Mr.  Howse,  howi^ver.  rendered  me  every  Htsjstiuii 
was  ill  his  power,  and  the  sewers  were  opeued  for  my  inspec 
vuriouB  points  in  the  town.  Tlie  Autfiority  possesBos  do  reUaibl 
of  tlic  sewers,  and  tbii^  rendered  the  investigatiun  more  diffieall. 
Hewemge  of  tJie  town  was  eoniineticed  in  1HM3;  but  no  ra^oU 
appears  to  have  been  futluwed,  &ad  some  of  the  old  highwvT 
and  culverts  stJll  remain,  and  are  conneated  with  the  aewen  «rhic 
been  more  recently  constructed.  Since  it  is  siluBted  u)aia(y  < 
sloi^e  of  a  hitl,  the  town  is  well  placed  for  eeweroge.  Xbere  Mf 
main  Hiwere,  composed  of  eanitary  pipes,  which  collect  tbo  s«wm 
the  noi-them  and  southern  portions  of  the  town,  and  which  j 
different  points,  an  outfall  sewer,  by  which  the  sewage  is  carri 
to  the  sewage  farm,  which  is  about  it  mile  to  the  south-wet't  of  the 
The  outfall  sewer  commences  in  Rugby  Koad  at  the  souih-west«: 
of  the  town,  where  it  is  joined  hy  the  northern  main  sewer,  mni 
sewer  passing  down  Coventry  Road.  The  outfall  sewer  p»sE«s 
the  Rugby  Road,  and  at  the  junction  of  Rugby  Ru«d  and  New  R< 
joined  by  the  mutliern  main  sewer,  after  which  it  ptssi-s  straight  i 
tields  to  tlje  sewage  farm.  The  mouth  of  the  outKill  spwer  is  not 
vided  with  any  flap  to  prevent  the  wind  from  blowing  up  it,  Tbi 
an  arrangement  by  which,  if  the  level  of  the  sewage  in  Ibis  sewer 
above  a  certain  height,  it  overflows  directly  into  the  SkiHrhkir  Bi 
At  the  time  of  my  visit  some  of  lite  J^ewage  was  orer((owing  in 
way.  At  the  farm  the  sewage  pa6sei>  through  a  trough  COQtaV 
lumps  of  a  preparation  of  alum,  and  then  into  a  deporting  lanV, 
which  it  runs  into  a  carrier  conveying  it  on  to  the  farm  land,  whii 
about  170  acres  in  extent,  and  on  which  the  sewage  is  dislribut* 
*'  broad  irrigation."  The  land  of  the  sewage  farm  ts  partly  aJ 
partly  permanent  pastnre.  The  effluent  from  the  »uwi^i?  ^arm  es 
into  the  Skelchlcy  Brook,  which  joins  the  River  Anker,  At  the 
of  my  visit  the  effluent  was  not  clear,  and  contained  a  l&Tgc  amou 
Hocculent  matter  in  suspension,  but  it  had  no  olfensive  odour. 

Of  the  two  maiu  sewers,  that  whicii  collects  the  sewage  froi; 
southern  portion  of  the  town  commences  in  Bnrhage  Road,  &t  i 
jioint  it  receives  the  sewage  from  Ihe  workhouse;  it  tlien  rUDs  a 
pnraliel  to  the  railway,  passing  across  several  Geldd.  and  roee 
several  brunch  sewers  from  streets  at  right  angles  to  its  conm 
finally  passes  across  Station  Road  and  down  Now  Rood,  at  the  jn 
of  which  with  Rugby  Road,  as  just  mentioned,  it  joins  tbe  <: 
eewer. 

From  the  manhole  at  the  upper  end  of  this  southern  main  son 
the  Burbage  Ro«ul  a  most  offensive  foMml  odour  was  emitted  at.  thi 
{A  my  visit,  luid  the  sewer  at  this  point  was  fonod  to  contain  » 
amount  of  liquid  filth.     At  a  point  about  200  yards  further  tlown 
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privy  middeus  are  not  emptied  at  regular  iutervals ;  and  not  until  tbcj    App.A.No.iaL 
are  overflowing  in  most  instances.     The  material  remoted  is  carried  to  onDiphtiriikia 
the  sewage  farm,  from  which  it  is  carted  away  by  farmers  as  they  ^*"®*^Wj^»*K  ; 
require  it.  Dr.  tSSSSK.     ' .' 

House  Accommodation. — A  great  number  of  the  houses  in  the  town 
are  old  and  dilapidated,  and  in  many  instances  they  havo  brick  floors  ; 
but  on  the  outskiils  of  the  town  there  are  a  large  number  of  houses 
recently  built  or  in  course  of  erection,  which  are  well  built  in  every  way. 
There  are  many  courts  in  the  tou'n.  These  latter  are  as  a  rule  square, 
with  narrow  entries  ;  the  houses  in  them  ai«  generally  veiy  dilapidateil, 
often  without  eavc  spouting,  and  with  defective  roofs  and  crumbling 
walls.  There  are  also  a  few  old  thatched  cottages  still  remaining  in 
these  courts.  The  ground  around  the  bouses  in  the  coarts,  and  u)  the 
older  streets  of  the  town,  is  very  uneven,  and  either  uupaved  or  laid  "with 
cobbles;  pools  of  stagnant  water  lie  around  the  houses,  and  the  presence 
of  overflowing  privy  middens  and  defective  house  drains  adds  to  the 
general  filthiness  of  the  surface  of  the  ground.  The  yards  in  the  newer 
houees  are  in  most  instances  paved  with  bricks,  but  often  these  are 
unevenly  laid.  In  consequence  of  the  before- named  defects  and  the  clayey 
character  of  the  subsoil,  the  ground  around  houses  in  Hinckley  is  almost 
everywhere  very  damp.  This  dampness  is  much  increased  by  the  custom 
of  constructing  leaky  rain-water  cisterns  below  the  ground  level  close  to 
the  houses,  or  in  cellars  under  the  houses.  These  rain-water  cisterns 
often  havo  an  overflow  pipe  communicating  with  the  sewer.  The  cisterns 
are  composed  of  bricks,  and,  even  when  hned,  with  a  thin  layer  of 
cement,  this  is  often  found  to  be  cracked ;  so  that  in  some  cases  the 
filth  from  privy  middens  sunk  below  the  ground  level  obtains  entry  into 
the  cistern. 

Nuisances  Arising  from  the  Keeping  of  Animals. — In  some  instances 
pigs  and  fowls  were  found  to  be  kept  in  proximity  to  dwellings,  and  in 
such  manner  as  to  give  rise  to  nuisance.  In  one  instance  fowls  and 
rabbits  were  found  established  in  a  cellar  adjoining  a  house  in  which 
diphtheria  was  ])resent.  As  a  rule,  however,  nuisances  arising  from  the 
keeping  of  animals  are  not  common  in  the  town. 

Slaughter-houses, — The  slaughter-houses  in  the  town  are  not  regis- 
tered, and  do  not  appear  to  be  supervised  in  any  way;  in  scveitd 
instances  they  were  dirty  and  dilapidated,  with  defective  flooring  and 
without  drainage.  Accumulations  of  oflal  in  the  neighbourhood  of 
slaughter-houses,  in  privy  middens,  or  on  maniu*c  heaps,  were  noticed 
in  several  instances. 

{Cowsheds  and  Dairies  and  Milk  Shops. — With  regard  to.  these  ihei-e 
is  no  register  kept,  and  there  does  not  appear  to  be  any  supervision  of 
them  by  the  Sanitary  Authority.  I  only  observed  one  cowshed  in  the 
town,  the  condition  of-  which  was  very  filthy  ;  but  there  are  a  number 
of  milk  shops  at  which  milk,  brought  in  from  the  surrounding  country, 
is  sold.  In  several  of  these  milk  shops  the  milk  was  kept  in  living 
rooms,  in  others  in  cellars  under  the  houses,  where  it  was  often 
exposed  to  contamination  in  various  ways. 

At  one  milk  shop,  where  the  milk  was  kept  in  the  cellar,  a  case  of 
diphthei'ia  had  occurred,  but  the  sale  of  the  milk  had  not  been  stopped 
during  the  person's  illness. 

Bakehouses. — These  are,  in  some  instances,  old  dilapidated  buildings. 
In  the  case  of  one  bakehouse,  which  was  situated  below  th[3  ground 
level,  a  large  privy  pit,  also  sunk  below  the  ground  level,  was  only 
3  ft.  distant.  In  several  instances  privies  were  found  abutting  upon 
bakehouses. 
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— fcr  4*  iMm  «€  lift  Mn&tai  OfieK'  •<  I 

fjttw?  '^  llAwti  =nu»  i±b£  -i^  tbrf  av 

**  «fcjJ»ir«s,  *™;is  Vi  ^i^  iAri!:7  la  ^liyiz^  local  appUooiaas  utd  in 
"  fiwdlte  tbwt.  :i.iji»-a   Mia :i«:- :!_■'"  H-r   iwlko-  an*   tbai  "with 

*•  ko^  »«.:Uir7  'k-r«<n,  u  ;:  nmtk*^  cJai^-^u  ■■  ivii«»  pans  of  ili« 

eMfiwrifj^  sjlti  ib«  M^-dxal  OS«:r  cf  H««];h,  be  iiJwgd  me  ibat  b« 
niEvl^  i'*^  •i*l4:c  mrKlktiMi  oq  tht  £au<«»  a:^d  thraat  aa  bring  of  lbs 
smtf:  "f  'liiihthenft.  No  :aMvict  ofparaUiic  Ejnnptoins  or  of  alba- 
foinniw  Mbfiriug  ibis  omlitKtn  came  QmlVr  hu  obecrradoD ;  and  I 
coalt]  ri'^t  lind  ihiA  but  nucb  ««<{d«1  bad  b«ea  obmrcd  bj  aor  of  tbe 
medWl  pnclilioDen  in  ibe  towo.  With  r^an]  to  tbe  21  deaths 
oncarring  froin  nn-aaln  doriug  lf>Er2,  fix  «eic  nniler  one  rear  of  ag«, 
13  ondcr  twb  ymrt,  aud  live  nnder  three  \etrs ;  «o  that  mI  tbe  deadis 
oncurrod  in  (;litldren  umii-r  ilic  a;;c  of  iLrae  \v.n.  During  the  last 
(juartt^r  nt  tli«  jt^ir   1892,  sctrlct  fever  of  a  mild  type  became  abo 

trevalcHt  in  tliir  tijwn,  do  leit  than  173  cases  coming  to  the  notice  of  tbe 
ledicnl  Offi'-'ii'  of  Health ;  and  two  dealhfl  were  registered  in  thia  rear 
aa  b<;i>if(  iIik;  to  tliin  di»«a.>'C.  Throat  complications,  howeixr,  were  not 
auotnliti;  finlurc-  in  llio  Hcarlvt   fever  which  was  prevalent  in  tfao  last 
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''w-A.iro.io.  tbe  death  of  ■  cliad,  wito  woe  a  "  half-timer  "  at  tba  Boayd  SduJ^it 
'    'tMtekin  tl*  "go  of  14  jtan. 

toV.  Md  As  to  tbe  origin  of  the  ontbreak  of  dipliilieria  in  Hiockle;  : — la  fix 
'*^  flnt  place  tbera  were  no  circniBBtuieei  wliich  ra^t  any  sD!<picioD  npoa 
tbe  water  lopply  as  tbe  source  of  infection,  AD  tlio  iiivniled  tiouaelioidi 
were  nsing  the  public  Bepply ,  there  were  i>o  riftcriut  in  th«£«  hoo^Mi 
so  that  tbo  water  conld  not  have  beeonu'  eoDluniiaated  lijsron^^tis 
tbis  way;  and  ihediseaM  was  confined,  as  Ij.-v-  been  saJd,  to  the  working 
classes,  nhhough  all  classes  equally  eonaaimr]  i  he  town  wnter.  Milk, 
too^  as  a  posnblc  caase  of  the  disease,  had  |!>  be  ■lisiiii»<t><l  from  coosiileF- 
ation.  ■  In  many  instances  no  milk  was  •'iinfiime<l  at  all,  or  at  tajst 
was  only  taken  with  tea  or  coffee.  Oat  of  40  households  in  which  tW 
■onrce  ^  milk  snpplj  was  oscertuned,  it  if«s  found  to  be  obtnined  fivm 
14  diJSerent  milk  sellers ;  the  greatest  an inb'>r  of  hoiisebold-i  obtainiif 
milk  from  anv  one  ioareo  being  17  rod  fi  rcepecriTely.  Moreover,  had 
'tfn  ontbreak  Deon  dne  to  infection  through  milk  it  should  not  hare  bem 
.  ^inuled  to  tlio  working  class  honsebolds,  but  should  have  invaded  a1»o 
'  dte  IwMuehdds  of  the  tradespecnie  and  gentry,  who.  if  anything,  irei« 
IT  consumers  of  milk  thaa  the  other  cinq's.     No  infonual  'oo  of  uy 


mongcowsat  the  duriesia  the  surrou  tiding;  country  diftrict 
'from  whieh  tbe  milk  is  sapplted,  oould  be  obtained  ;  and  these  duries 
utpear  to  be,  for  the  most  pK^  clean  and  well  ordered.  At  (he  tsme 
time  tbe  conditions  nnder  which  the  milk  v,-as  kept  for  sale  at  the  milk 
ahcma  in  the  town  were  very  far  fVom  peifetl,  nml  in  nt  least  one  iof^ucKe 
inilk  had  been  sold  which  was  stored  in  tbe  cellar  of  an  infected  houee- 
.'iwld.  No  history  of  affectioDS  resembling  iliphlb^ria  among  fowls  <^t^ 
don,  or  other  aoimils  could  be  obtained. 

..  With  regard  to  emanations  from  tbe  sewois  and  drains  as  a  cAuse  o( 
■  tbe  outbreak,  or  as  a  medinm  of  infeclian  :  it  vr&s  in  the  Srst  place 
found — and  careful  inquiry  was  made  (ts  lo  this  point — ihat  in  only 
three  invaded  households  did  an  untrappoil  <1rnin  lerininate  inside  the 
bonse.  In  all  other  instances  the  tlrains  t'l  miiNiii.'i  outside  the  boafes, 
often  At  a  considemhle  (iL-^taQce  from  tl)e  dwellinE.  And  saaBadfr,  with 
regard  to  the  coudition  of  the  house  drains,  dthon^  tboss  wan  in 
some  instAuces  very  defective,  Still  in  the  majority  of  hflUSCs'  I&  wloi^ 
diphtheria  hud  nppearul,  the  bouse  drains  were  in  good  ffui&6aa  av& 
eflicientlv-  trnppcti.  It  was  alsn  noticeable  that  the  dbease  was  not 
especially  prevulenMn  loealitic^i  the  houpc  drains  of  which  communi- 
cated with  those  seners  wliich  were  in  an  especially  de&criFe  condition, 
and  which,  ns  in  the  in:stnnce  of  the  soiitbeni  mail)  sewn*  between  Queen's 
Soad  and  Burbngc  BoHil,  contained  esiwially  b^  Stporits  of  filth. 
'  With  respe<tt  to  tlie  iMSsibIc  influence  of  <'xpoijure  totheemaDatiooBfrom 
the  sewerH,  whioh  eiitaDaiionK  undoubtedly  were  given  forth  in  large 
qnanlity  during  the  mouth::  of  August  and  !5eptember  from  the  street 
ventilators  nud  gullcyp,  I  did  not  find  any  instnnces  where  such  emssa- 
tioDs  were  likely  lu  obtnin  entry  directly  into  houses;  and  the  honses  in 
the  nciglihourhoc<l  of  the  open  gratings  vcutilatinc  the  sewers  were  apt 
e^ecitwy  invaded.  It  was  a\i^  noticeable  ihat  the  diuns'from  the 
workliDii^o  coiuuiunicateil  with  the  southeni  main  sewer  at  ita  upper  ewL 

'  I  These  drains  were  also  defective,  requiring  fiushing,  and  having  a  pirry 

;  Tault  em[itying  into  them,  which  caused  n  ilepcmit  of  filth  ;  nevertbeUM 

there  occurred  no  cose  of  diphtheria  in  the  workhouse,  although  tbeie 

'\\  were  13  children  under  the  age  of  15,  and  87  adult  persons    in  the 

f ;  building. 

^  In  view  of  iliei^e  contiderali<  ns,  ihcrcfore,  I  infer  that  sower  emana- 

tions did  not  net  in  Hinckley,  either  as  the  cause  of  the  diphtheria  or  as 

1'  the  vehicle  by  vhich  the  infection  was  conveyed. 
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-«>'.. rvit    «n"    >**r  ii/t     ^   riT^UfT     MilUITlifl  .     UlU 

y''t^  *o»t    ,T.ia  r^pfi  piit  :Wrnr  n"! -iinr   -nimi^  f  inuj  ^ 
m'»m«.»-4iv»   Af'-^    'r.-*»inw   '^f    •nmmunu!ar..ij    :;aai 

,y   ;:f** ••  -»«•,•-, M I   '*i-,» , '  4^  .',n   A«; « :   :*  •  .m  ■%". n  -.a-j- • .  •:    'orrieil 

^A/-rA<'|  h/  'li^i.tfi.  ;■,*,  ^Ti^l  frit-  or.'-iS't  or  '*.".osr  iiin^ 

•/rh^n  th*"/    "'r"  .\\tt  xA\u^  x  \.*",'\\f.  el^rnt^TiMrj  *«^hool,20»i 

»fi/l  f  •//»  fM-  'Iriiiify  »rif*fif  nfh/^,\.  'lY^f-  r.am'f^r  o^  duidrcn  OB  die 
K/«/«ki  /rf  r^/-  (  hrrf/  h  «/h/i^44  WA4  32* »,  on  fho^  of  the  Bowrd  schools 
J,1/»l,  /rfi  thff'f  tff  iht-  Utpitihu  (  uiUfAif.  Mf'lf^jU  1G5,  and  oo  those  of  the 
ititnl/  ihhtttf    »t/h/»/»l    71:  wi  rliwf   t)^t^^^',  \v»^  marked  incideiice of  the 

tU'U'ttit*-  ii|f  .fi  Ihi'  t\itU\ii'U  ttlU'wWhl!^  fliir  Chiirrrh  nohools. 

I  vl'xtf  f|  mII  iIm*  |Mililir  f*lfffiMitAry  <wh(xil.H  in  Ilincklej, and  inquired 
Ifif'i  MtNii   iiHiilf>ir>-  iwHifliiifffi,  tlio  ni(;an.«  tliat  were  taken  to  exeliide 
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Arr.  A.  No.  10-    ultlioiigh  fui-iliiips  Eor  iU  tpreud  iiuioiig  ailults  nore  pi«»eiit  in  tti«  towu,  | 
On  Diphtbariii in  owmg  W  the  gdllieriug  ti^eiliur  of  ihe  adulM  Iq  ihe  fntloriee. 
Hiao&rr.aod       It  will  have   been   iiotjcoil  ihatGl.or  89  per  cent.,  out  of  69  t 
»     .r«ri..  T    ^ygj^  jj^j,j,g  ^.i,jij,.g[,  of  j4  j,p,rg„f  ajjg  p,.  ynjpr;  ih»l  is  to  s»»y,  among  I 
children  inost  of  wliom  woiiM  prohtttly  lie  HlteniUng  school :  anil  it  li 
already  heen  noted  timt  the  disease  was  entirely  confined  to  the  boose-  I 
holds  of  the  working  clnwes,  lluit  is  to  uay,  of  those  clusses   wbuM  I 
childi'eii  wouM  nitend  the  public  elementary  schools.     It  is  oJso  note-  | 
worr)i,r  that,  as  judged  by  tlie  death  returns,  the  epidcniir  commcciGetl  in 
September  alter  the  re-opening  o(  tlie  Fchool«  :  the  fir^i  doiitli  from  I 
diplitboria  which  hud    been   regielcreil    since  ilie  month  of  February  1 
occurring  10  duys  ufter  the  re-opening  of  the  schouU  at  thi-  leriuinauon  / 
of  the  summer  holidays,  and  bein<;  foltoned  by  a  pro;rTeasively  incrtMsiDg  I 
nuinber  of  deaths  from  thisdijeasu;  four  deaths  occnrring  in  September,  I 
eighl  in  Oetober,  and  13  in  Noi-ember     Out  of  ol  invailcil  households,  \ 
in  41  instances,  or  86  per  cent.,  the  £rst  individual  to  be  nffecied  v 
attending  a  public  elementary  school  at  the  time  when  h'n  or  h^r  illotss 
commencBil.      For  the  foregoing  reasons,    therefore,    it  apppnrs  xow\ 
probable  ihat  the  disease  was  spreail  by  the  means  uf  infection  rfteiTed 
whilst  attending  schcoL     Th»  exemption  of  the  children   in   the  wotL- 
hou»e  from  diphtbcria  is  in  all  probability  accounted  for  by  the  &ct  that 
thev  ntteuded  school  in  the  neighbouring  village  nl   Burbagc,  in  which 
rilhkge,  up  to  the  time  at  which  I  coramencol  inquiry  in  the  Rrbftn    , 
sanitary  disirici,  no  case  of  diphiberia  had  occurred.     At  what  dale  and  \ 
in  wlmt  manner  ihe  disease  was  firpt  iulroduce-l  into  tlie  schools,  it  * 
impossible,  owing  to  the  absence  of  not!  lien  lion  of  infeclious  dliKasea,  a 
the  consequent  want  of  information  as  to  the  non-fsial  cases  in  t 
earlier  stiigcs  of  the  epiilcmic,  to  come  to  any  conclusion.     Tlic  out-    | 
break  might  possibly  li]ive  been   preceded  by  mild  caaiA,   which  haJ   | 
returned  to  school  after  the  summer  holidays  in  an  infectire  condflioa, 
but  I  couUl  obtain  no  evidence  of  this.     The  dise&se  having  once  lieeo 
introduced  into  the  schools  in  whatever  way,  it^  subsequent  iipreMd  ix 
easily  accounted  lor.     It  was  found  lliat  in  several   induces  cJirliJmn 
were  attendios  school  at  a  time  when  a  member  of  their  hmiir  inu 
suffering  from  diphtheiia  (  Ihat  on  recorptj  children  retnni«l  w  school 
iu  the  same  clothes  which  ihey  had  worn  duriiig  their  illn«9s-.  vbal  \h*7 
often  returned  to  school  as  soon  as  they  apjieared  lo  bav«  TeotrcvtvA, 
without  any  period  of  further  isolalion  ;  and  that  iio  attempt  had  bi:ca 
made  to  di-^infect  ihi-ir  houses  after  diphlheria  had  occtiri'e^l  in  tbi'A. 
It  will  thus  be  Been,  apui-t  from  the  possibility  of  chiJtIrou  attending  I 
school  in  the  early  stugea  of  the  disease — and  .setting  asfik*  tlic  suggus-  I 
tion  that  has  been  put  forward  that  some  furm»  of  BOt«  throat  without  1 
membrane  arc  capable  of  communicatiug  diphtheria — that  tb<?re  were  C 
abundant  opportunities  for  comm  union  ion  of  infection  at  srhool,  both  t 
by  pergonal  contagion  and  from  contagion   carrieil  by  means 
clothes  or  other  fomileH. 

Out  of  the  14  children  who  were  the  trA  of  their  families  to  Im  I 
afiected  by  diphtheria,  and  the  onset  of  whose  ilhie.'S  occnrre^l  at  a  limal 
when  they  were  allending  a  public  elementary  sihool,  20  were  ailending-l 
the  Church  Echools,  IT  the  Board  schools,  five  the  Koman  Catholic  schooli^l 
and  two  the  'i'l'iiiity  itifunt  school.  The  number  of  children  od  thai 
boohs  of  the  Church  schools  was  Z'HS,  on  those  of  the  Board  BC^todvl 
1,40),  on  those  of  the  Roman  Catholic  schools  1G5,  and  on  those  of  tl 
Trinity  infant  school  "i  :  so  that  there  was  marked  incidence  of  tbft| 
disease  npiin  the  children  attending  the  Church  schools. 

I  visited  all  the  public  elementary  schools  in  Hinckley,  and  inqntri 
into  their  sanitary  condition,   the  mean?  that  were  taken   to  exeliu! 
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children  comiDg  from  infected  households,  and  as  to  the  general  health    App.a.Nq.ia. 
and  appearance  of  the  children  in  them.  q^  Di^S^ariaia 

No   markedly   insanitary  conditions  were  found   in  anj   of   these  HiMWaTKiMiA 
schools.  ^  Dr.WbeOon. 

With  respect  to  the  exclusion  of  children  from  school  who  were 
coming  from  infected  households,  I  found  that  this  duty  was  left  almost 
entirely  in  the  hands  of  the  teachers.  No  means  Lad  been  devised  by 
which  the  Sanitary  Authority  should  inform  the  teachers  of  the  presence 
of  diphtheria  in  the  households  of  children  attending  the  schools.  One 
teacher  was  in  the  habit  of  excluding  particular  children  on  hearing 
that  a  medical  man  had  been  called  in  to  see  members  of  their  household 
suffering  from  throat  affection ;  at  another  school  the  children  were 
only  excluded  on  information  reaching  the  teacher  of  the  presence  of 
diphtheria  in  their  homes  ;  and  in  a  third  the  teacher  sent  all  children 
home  who  appeared  to  have  bad  sore  throats.  It  speaks  well  for  the 
vigilance  shown  by  the  teacheri^,  that  I  did  not  find  any  case  presenting 
the  typical  characters  of  diphtheria  in  any  of  the  schools,  although  the 
disease  was  so  rife  in  the  town.  It  was  found,  however,  that  in  all  the 
schools  there  were  at  the  time  of  my  visit  a  number  of  children  suffering 
either  from  sore  throats  or  from  nasal  catarrh  ;  or  presenting  white 
patches  at  the  corners  of  the  mouth,  on  the  mucous  surface  of  the  lips, 
or  at  the  margins  of  the  nostrils,  in  which  latter  case  nasal  discharge 
was  also  present. 

With  regard  to  the  clinical  feature  of  the  sore  throat  that  was  present, 
the  child  suffering  from  it  always  presented  a  flushed,  swollen,  and 
puffy-looking  face ;  the  puffiness  being  especially  noticeable  around  the 
eyes.  The  pulse  was  quickened,  the  tongue  furred,  and  the  child  usually 
seemed  dull  and  stupid.  A  distinct  general  puffy  swelling  of  the  tissues 
of  the  neck  could  be  observed  in  many  cases,  and  in  all  cases  of  sore 
throat  a  marked  enlargement  of  the  glands  beneath  the  angles  of  the  jaw 
on  both  sides  of  the  neck  was  detected.  On  examination  of  the  throat 
there  would  be  found  more  or  less  swelling  of  the  soft  palate  and  fauces, 
with  an  increased  secretion  of  mucus,  which,  especially  in  younger 
children,  was  oflen  present  in  large  quantity  on  the  back  of  the  phar}'nx. 
Swelling  of  the  tonsils  was  present,  in  some  instances,  but  not  invariably. 
The  most  characteristic  feature  in  the  throat  consisted  in  the  presence 
of  bright  red,  injected,  sharply  defined,  patches,  on  the  soft  palate  or 
fauces  ;  much  less  commonly  the  surface  of  the  tonsils  was  also  red  and 
injected.  These  bright  red  patches  in  some  instances  extended  all  along 
the  margin  of  the  palate.  The  patches  of  inje<:tion  were  oflen,  when 
present  on  the  palate  or  fauces,  studded  with  enlarged  projecting  mucous 
follicles,  giving  them  a  velvety  appearance.  In  the  centre  of  these 
patches  of  injection  was  frequently  found  a  white  film  or  pellicle, 
generally  most  marked  on  the  palate  or  fauces,  but  present  in  some 
instances  on  the  tonsils.  This  film  could  be  scraped  off  with  difficulty, 
because  it  had  no  defined  e^ge,  nor  did  it  stand  up  above  the  surrounding 
surface;  on  removal  it  left  a  red,  slightly  raw  surface.  The  film  or 
pellicle  consisted  of  swollen  and  sodden  epithelium  only,  and  presented 
none  of  the  characters  of  diphtheritic  membrane.  With  regard  to  the 
characters  of  the  nasal  catan*h  which  was  present,  the  discharge  from 
the  nose  was  in  some  cases  thin  and  watery,  leaving  white  crusts  on  the 
upper  lip  where  it  had  dried  ;  in  others  it  was  offensive  and  purulent. 
Accompanying  the  nasal  discharge  there  was  uhvRys  more  or  less 
swelling  of  the  mucous  membrane  of  the  pharynx,  ar*d  an  increased 
secretion  of  mucus  from  it.  With  regard  to  the  cases  presenting  white 
patches  at  the  margins  of  the  nostrils  or  corners  of  the  mouth,  or  on  the 
lips,  these  patches  consisted  of  white,  slightly  raised,  swollen  and  sodden 


f-'A-Jllo.u.  epitbeliniD,  nrronnded  by  an  area  of  bright  red  injection.  In  m 
T:^'?7'  .  .  iiMtances  these  patches  extended  mme  distflnca  from  the  muf-ooa  m 
e  on  to  the  tar&ce  of  the  neighLonring  skin.  Id  semal  Inolai 
'  ^60  these  IT h he  pntches  could  be  seeo  to  extend  tome  distUMe  all 
the  jnncous  membrane  of  the  natKl  passages,  and  when  pfBaentaib 
the  DOie  were  nlways  accompanied  by  a  (bin  watcrj  dMcJnrg^ 
Hu/f  w«re  not  ohaerred  on  the  macons  membnne  of  the  mootli.  W] 
thewi  -white  patches  were  palled  ofl*,  a  raw,  bleeding  snrisee  -was  lc& 
Aa  to  the  degree  of  i»eralonce  of  theie  afFectiooB  among  tlia  ehSd 
mesent  in  the  several  echoola ; — Thej  were  bj  far  mort  eomnum  aoM 
ue  children  M  the  Charch  BchoolB  ;  and  among  the  ehildrea  at'aaj < 
.•chool  these  aSectiona  were  almost  entirely  confined  to  tb*-  jona) 
'^ildicn.  Thej  were  almoat  wholly  absent  in  the  case  of  Uie-  6k 
dukben.  The  younger  the  child  the  greater  appeared  to  be  it»EabU 
tejpreaent  one  or  other  of  these  aflections.  WiUm-i;»ril  id  tlic  rclu 
°|>^(n>dflrance  of  the  Ihreo  affections  ih  qnestion,  Diu>at  ciOarrii  was 
W  .'the  mort  common,  and  in  some  of  the  clan  rosni^,  coniaitiinf>  t 
^tlOBger  children,  nearly  all  were  afibcted  in  thiflTr.-iy.  The  form 
0ae  throat  before  described  was  also  very  frequently  met  with,  in  nta 
' InitaDees  accompftQied  by  nasal  discharge  ;  but  the  childrca  presenti: 
^irhito  patches  at  tbenurgini  of  the  mouth  and  nostrils  were  few 


.  On  the  morning  wlien  I  visited  the  Church  schools  there  were  oi 
iJiU  ehiUren  pteaent,  the  nnmber  on  the  books  Tor  the  pref«at  j* 
,'t>WDg  826.  The  abaeooe  irf  above  80  childreti  was  ^.i  by  the  t««cbi 
-M-te  almost  entirely  due  lo  the  prervlenca  of  throat  uff«ctii>ns  aioa 
tbau,  (w  to  the  presence  of  ondoobtedcascB of  diphtheria  in  lhcirhoai< 
Among  144  of  the  yooDgor  children  in  oal'  room,  20  were  found 
.arMBDt  enla^ement  of  tlw  glaods  of  the  neik.  with  red  patches  on  i 
Biabee^  pahite,  or  tonnl^^nd  a  white  film  or  pcllidlo  oa  tha  r«d  iqi«cl 

JOilaoee.     Of  IS  boys  in  another  room,  fo.ir  ^ "—' —  '- —  ■' 

Mine  form  of  sore  tbrnat.  in  another  room  eix  ^ 
from  this  sore  throat,  and  in  a  third  rm 
pcopmrtion  of  the  children  at  this  school  were  miR  _ 
eharge,  nod  three  presented  white  patches  in  [Iw*  lwi|!.W>plirhniii 
of  the  mouth  or  nose.  One  teacher  was  sufferiBg-ltaB  MnttuMl 
and  another  had  lately  suffered  from  n  sore  throat  reqairing  madic 
attendance.  A  comparison  of  the  attendance  of  the  scboUra  dun 
1803  with  that  of  the  year  1 892 — the  number  on  the  books  bung  near 
equal,  (.£.,  330  in  1U92  and  326  in  1893 — showed' that  the  avere^ 
attendance  had  not  fallen  off  during  the  present  jwr  to  anyconeiderBh 
extent  until  the  first  week  in  October.  At  this  d^  a  marked  dimin 
tion  of  atlendaiice  took  pkce,  Iba  average  number  of  attendants  bMi 
19  leae  than  in  the  correfipouding  period  of  lost  year;-  and  the  nnmbe 
in  the  ensuing  weeks,  up  to  the  week  ending  Norembor.  21th,  were  I 
10,  21,  17,  7,  18,  22,  nnd  13,  less  respectively  than  in  thBC(»req>ondii 
periods  of  1892. 

At  the  Bomon  Catholic  schools,  llie  number  on  the  books  of  whii 
&r  1893  was.  166,  38  children  were  absent.  The  mintren  oCOm  adu 
informed  me  that  she  sent  home  all  children  suffering  from  aore  throi 
.At  this  school  only  eight  children  were  found  snlEmng  ttonx  ao 
throat  out  of  127  present ;  but  many  others  were  suSering  ima.  oh 
discharge. 

At  the  Trinity  schools,  at  which  infants  only  are  admitted,  thArewc 
66  children  present  out  of  74  on  the  books.  Of  these  66  chiUraa^ion 
six  were  found  to  be  suffering  front  sore  thoat,  and  one  child  had-wU 
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1. 10.    tlieria ;  or  from  children  atteiijiiig  si/hoo!  from  houses  where  diphn 

riaiii  WB6  present  ID  circumstancej^  allowing  of  the  infectioii  being ourieil  in  tb^ 

■  ■nd    clothes.     To  thu  dissemination  of  diphtheria  iu  this  way  by  infoetioa 

o.        the  absence  of  iny  provision  for  the  noliGcntion  of  iufectioiu  disease 

neelect  of  KVittemalic  (txdusion  from  school  of  children  coming  tma 

tn^cled  households,  and  diiiregard  of  disinfection  of  infected  houseaaiK 

clothing)  all  nndoubCedly  conduced. 


II IIiscKLET  Ul-ral  Sanitary  Distbict. 


latum,  a 


The  dislricl  under  the  condol  of  the  Uinckley  Rural 
Authority  has  an  area  of  24,46J  acres,  and  hiut  in  1891  a  populatumd 
11,0GI  persons,  liring  in  2,473  Louse.9,  The  population  in  1861  cmi- 
sifiteU  of  9,716  perxoos  liring  in  2,2C6  houses,  so  that  there  has  been  an 
iucreaso  in  the  population  of  1,345  persons  in  the  last  decade.  The 
district  almost  completely  encircles  that  of  the  Uinckley  Urban  Sanitary 
Authority,  except  at  one  point  in  the  south-west,  where  thb  tlrban 
Sanitkry*  District  adjoins  the  district  of  the  Nuneuton  Urban  Saailu^ 
Anihority.  The  area  nnder  the  control  of  the  Hinckley  Rural  Sanitary 
Authority  embraces  the  parishes  of  Slony  Siantfln,  Sapcoto,  Sharnford, 
Aston  FInnville,  Bnrbage,  Wolvey,  Burton  Hastings,  Siretlon  Baskerville, 
Sloke  Gelding,  Ui»ham,  Biirwell,  Elmsthorpe,  and  Earl  Sliilton. 

(a.)    Sanilftry  condition  of  the  lUnehleff  Jiaral  Sanltarv  District. 

The  Boil  of  the  whole  district  consists  for  the  most  part  of  3.  stiff  clay 
or  marl  with  patches  of  sund  in  places.  All  the  tillages,  with  the 
exception  of  Shamford,  which  is  situated  on  the  banks  of  the  Kiver  Soar, 
are  placed  at  a  considerable  elevation  above  ihe  Eea  level;  the  eleratien 
varying  from  300  to  403  feet  above  Ordnance  datum.  There  is  rery 
little  intercourse  between  the  inhabitants  of  the  different  villagea, 
nearly  all  the  communications  taking  place  through  the  towa  of  Hinckley. 
The  inhabitAUts  of  the  village  of  Siony  Stanton  are  chiefly  engaged  at 
the  quarries  there,  those  of  Earl  Shillon  are  engaged  in  the  nianofacfure 
of  shoes,  those  of  Stoke  Qoldtng,  Biirwell,  and  Hurho)^  in  'he  manu- 
facture of  hosier^-,  and  the  inhabitAnta  of  the  rest  of  the  viUi^es  krtt 
diiefly  engaged  in  agricultnre.  The  roada  leadini;  to  the  villages 
radiate  fi-om  Hinckley  as  a  centre,  and  the  nearest  vilh^s  W  that  town 
are  two  mihs  distant  therefrom.  As  will  presently  appear,  I  visit^l  all 
the  villages  nt  which  there  were  public  elementary  achooK  and  inquired 
into  the  circnmstances  with  whjch  the  diphtheria  hod  been  nsaociatwl 
in  those  villngp.5in  which  cases  of  this  disease  had  occnrrmi. 

iru(rr  Siipplff. — The  water  supply  in  all  the  villages,  with  the 
exception  of  Stony  Stanton,  is  derived  from  wells.  The  water  supply 
of  Stony  Stanton  ia  derived  from  water  nccnmulating  in,  and  pumped 
from,  one  of  the  quarries  i)f  the  Mount  Sorrel  "  Granite "  Compiny, 
The  water  is  pumped  into  a,  filter,  through  which  it  passes  into  ft  tank 
from  which  it  is  distributed  in  pipes  by  gravitation.  This  supply  has 
only  been  introduced  during  1893,  and  ninny  of  the  houses  in  the  more 
outlying  parts  of  the  village  nre  still  supplied  from  wella  which  are 
undoubtedly  polliiteil  by  privies,  pigsties,  and  faulty  house  drains,  in 
their  neigh  ho  nrhood.  At  Burbage  there  are  six  public  wella,  wliicfa 
appenr  to  be  free  from  pnlhilion  ;  and  also  many  priralo  ones,  the  iratei 
from  whirh  nUu  appears  to  he  of  a  satisfactory  quality.  At  Sapcoto 
thei-e  is  no  public  w.iter  supply;  but  the  wells,  which  are  situated  in 
gardens  at  some  distance  from  houses,  appear  to  be  free  from  risk  oi 
poUulion  in  most  instances.    Some,  however,  were  observed  in  dangerovj 
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(A.)  IXphtheriain  ;ke  Hinckley Rmrat  Sanitary  JKaMet.' 


iMrialB  '  "Vfith'Tpgui)  to  the  prevalence  of  dipbtberis  in  the  Hincklef-fiatd 
^'^  Siuitarjr  District,  it  afaonld  be  in  the  flrst  place  noted  llut  in-189(^  lb 
<•  vhicb  year  the  Infections  Diaeaw  (Noti Beaton)  Act  Bxtst  cama  lata 
force  in  the  diitrict,  no  cues  of  diphtheiia  were- notified  to  tb«  Bonl 
Sauitarj  Autboritj,  although  one  denth  ^^Bs  returned  aa  dne  to  this 
dbeub. '  Id  the  yeaf'ltlfll  no  otea  of  dipbtheria  weie-Bttiflad^ utAno 
dekhs  wcto  WtBMed'U  being  dafl  to  thia  diseaie. '  In  1802  £tb.-  riimi 
df  diphtheria  Wen  notlded  totba  Knral  ^aaitary  AntlHRCy,jtM»:.iK 
StoDf  SttBtM,  mdA-odo  eftcfa'tn-  tlifl  riUagus  of  Shanrfcnl^  jB«riM^^-.aa4 
Bi^eU';>ifM  onfr'deaih  occavped  Irom-thia  dioaaw. '  Dimag'lka  liMer 
partof  1892  Bcailet  fever  of  a  mild  tjyf,  appeared  iw-tint  JSataatbfM 
euea  were  notified  at  Stonj'  Stanton,  uml  u  IVw  c^iscn  in  the  t  illnges  of 
Sbarnfordy  Eari  Shilton,  and  BarwelL  Ttvo  deslb;  from  scarlet  fever 
also  occurred  ia  this  rear.  Meulet  liuca  nut  ftjipcar  to  bitro  been 
inaTpIest  in  tbe  dittncC  in  1692,  except  itt  Stony  Slutitoo,  in  which 
yil|h^  a  number  of  cues  occsrred  in  liio  miiumn.  Dr.  King,  ilio  ouly 
pendent  medkal'  praclitioaer  iki  this  vilb^e,  infoi-ms  me  that  severul 
persons  attacked  hj  raeaslea  anfiered  from  ibi-oat  ciimplicntioiig,  nod  two 
ntal  cases  preseoted  a  falsa  membrane  in  ibe  iLmut.  At  ibe  bitter  cod 
fl#18Wandtbe  b^;inniiig  oT  1898-'Beren]  inrtaneaatof.aearlei.teer 
ilr^  throat  complitmtioAa,  some  of  tbvm'  prewating'  itiiifairT.iinaaliiaM 
(^  liic  fauees,  were  obs^Ted'.by  D>\  King  at  Stan  Sltttta^.:  .Suiii^i 
ISpSlhe  flwt  eateof  di(Atheiia  occaning  In  Thi  ilkliiiil  w  BalilHliM 
Anoarf  26th;  intbia  month  three  eaaee  wm  nolUitiim  FitUHfamf 
three  cases,  in  March  two  cues ;  in  April  one  eaae,  in  Hay  two^  in' 
Jfnly  two,  in  Augqst  ifarce  cases  were  notified)  fil  in.ilhfl.TJUun.  of 
Stmy  Stanton.  In  October  three  additional.  <;asBS,  vwanbtijBM  in 
Stony  Stanton,  onecane  at  Stoke  Goldioe,  trnd  one  in  llie  baiiilet  of 
Sketchley  in  the  .pariiiti  of  liurbnge.  In  November  one  ca^  was 
QOti£ed  from  Stony  Stanton,  odd  from  a  farmbonae  in  tks  jpaiish  of 
Bnrbage,  another  froin  an  isolated  row  of  cottages  iu,tbfl.:came  parish, 
one  At  Enrwcll,  and  one  ut  £arl  Shiltcn ;  making  altcgstjier  26  cases  of 
diphtheria  notified  up  to  November  281b,  1S93.  Seven  disftkB  v.-<^e 
returned  ns  due  to  ihi^  disease  in  tlic  sniuc  period.  Kout  of  these 
deaths  occurred  at  Stoke  Gold ing,*  one  at  Stony  Stauton,  aod  two  at 
Earl  Shilton.  In  tbe  course  of  my  inquiry  it  was  found  that  some 
cases  of  diphtheria  bad  not  been  notified,  and  ibat  at  least  34  c^fcs  of 
diphtheria  bad  occurred  in  ibe  district  up  to  Korrmber  S6tli.  I 
Tisitcd  all  the  honscs  in  which,  so  far  as  1  could  ascertain,  cases  of 
diphtheria  bad  occurred ;  as  also  the  public  elementary  schools  in  ail 
tbe  villngcs  at  which  such  schools  existed.  In  ib^  \-iBitB  I  wsa 
accompauied  by  Mr.  \V.  I>.  Bcuneit,  tbe  loEpectcr  of  Nnisances,  whoao 
extensive  knowledge  of  the  district,  and  of  its  sanitary  condition,  whs 
of  great  iissietanee  to  me  in  my  iovestigationa.  In  the  course  of  inquiry 
it  became  evident  that  the  origin  and  progri'ss  of  the  diphtheria  could' 
not  be  attributed  to  infection  throngb  the  medium  of  water  or  milk.  It 
was  also  found  that  the  pre>a!ence  of  (be  disease  bore  no  obrioaa 
relation  to  tbe  existence  o[  jntanitary  conditions,  such  as  dampness  of 


*  Ii  via  be  coted  (hat  four  ilesUis  from  dipbiberi 
irhercBR  onlj  one  cue  of  thi»  disease  (a  late  ciiie  of  u 
tbe  Snniiary  Auihori'^-  na  occurring  in  lliit  viltnge. 


161 

died  on  October  6th.    With  regard  to  the  boy  last  mentioned,  it  seemed    ^''*  '^^  ^^' 
at  first  probable  that  he  had  contracted  diphtheria  infection  on  retaming  On  DiphOMrui  i 
home,  notwithstanding  that  the  house  had    been   disinfected ;    but  I  S^MSeS';^ 
found   that  he  had  suffered  from    sore  threat  on  or  about  August  i>r-WlMaton. 
29th,  that  is  to  say,  at  a  time  when  his  sister,  aged  11,  also  had  sore 
throat,  and  it  appears  to  me  to  be  more  probable  that  this  was  an  instance  of 
recrudescence  or  relopse  of  diphtheria  in  a  child  who  had  already  suffered 
from  a  mild  attack  of  the  disease. 

With  regard  to  the  origin  of  this  limited  but  fatal  outbreak  of 
diphtheria : — I  found  that  early  in  August  four  children  living  in  a 
cottage  next  door  but  one  to  the  cottage  in  which  the  child,  which 
apparently  was  the  first  of  those  attached  during  the  outbreak,  was 
staying,  had  suffered,  from  what  were  Eaid  by  the  medical  man  called  in 
to  attend  them  to  be  slight  attacks  of  diphtheria.  The  first  of  these 
children,  a  girl,  M.  P.,  aged  seven  years,  was  attacked  on  or  about 
August  16th.  One  of  these  children,  a  female  aged  10  months,  diod  on 
September  16th,  the  cause  of  death  being  returned  as  '*  diphtheritic 
'*  ulceration  of  the  thigh."  It  appears  that  this  child,  after  suffering 
from  sore  throat,  had  some  swelling  of  the  vulva,  and  a  sore  place,  which 
was  said  to  be  covered  with  a  *'  white  substance,"  appeared  in  the  right 
groin.  It  therefore  seemed  probable  that  the  child,  who  died  in  the 
cottage  next  but  one  on  August  2oth,  contracted  the  disease  by  infection 
from  the  girl  M.  P.,  since  there  was  a  good  deal  of  communication 
between  the  inhabitants  of  the  two  cottages ;  and  that  the  subsequent 
cases  in  both  families  arose  from  contagion  carried  from  one  child 
to  another.  With  regard  to  the  origin  of  the  infection  in  the  first 
instance,  it  appears  that  a  fair  was  held  in  the  village  on  August  6th, 
at  which  the  child,  M,  P.,  was  certainly  present,  together  with  other 
members  of  her  family.  This  fair  was  attended  by  many  persons  from 
Hinckley  and  the  surrounding  villages,  and  ice  creams  and  other 
articles  of  food  brought  from  Hinckley  were  sold  there.  It  is  possible 
that  the  infection  may  have  been  contracte<l  at  this  fair,  although 
the  child,  M.  P.,  was  not  discovered  to  be  ill  until  about  10  days 
afterwards. 

The  building  in  which  the  school  is  held  at  Stoke  Golding  was  not 
intended  for  that  purpose.  The  boys'  school  is  light  and  fairly  well 
ventilated,  but  the  girls'  and  infants'  schoolroom  is  partly  below  the  level 
of  the  road ;  moreover  it  is  situated  under  the  boys'  school  and  is  badly 
lighted  and  ventilated.  The  room  is  also  barely  10  feet  in  height.  All 
the  children  appeared  healthy  in  the  boys'  school.  In  the  girls'  and 
infants'  room  there  were,  out  of  63  children,  12  suffering  from  nasal 
discharge,  and  five  suffering  from  sore  throat  of  the  chcracter  already 
described.  The  mistress  also  was  suffering  from  sore  throat.  It  should 
be  noted  that  at  the  time  at  which  the  outbreak  of  diphtheria  occurred 
in  this  village,  the  school  was  closed  for  the  summer  holidays,  and  this 
may  explain  the  fact  that  no  further  cases  of  diphtheria  have  occurred 
there  up  to  the  present  time. 


(3.)  Diphtheria  at  Earl  Shiiton.     (Population,  2,594.) 

A  localised  outbreak  has  occurred  in   this  village,  which  has  been 

confined  to  two  households  up  to  December.     The  first  attack  occurred 

in  the  person  of  a  boy,  F.  F.,  aged  four  years,  who  was  taken  ill  on 

Nov^nber  4th  and  died  on  November  13th.     The  house  in  which  this 
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^MtOatcd;  the  pcify  wpeommgdaiWi  far  the  bcya  i^ 
aiate  aD  the  pfiriea  tmpky  mto  a  hoge  vadt  la  the  jdijgm— ^ 
it  aaid  not  to  bav«  bMi  eoiptied  for  aoaw  jean. 

Aft  the  dale  of  air  >kat,  there  were  no  casee  of  aore  Aroat  awi^  the 
chfldien  at  there  8c&oak,and  the  diOdren  had  a  beahhy 


(V  Dipkikenaf  ai  BmrwdL    (PapnhtMn,  Jtf«L> 

'  A  cue  of  diphtheria  wai  noCiMed  here  oalToveHbcrlML  "  Jki' 
^wkff  I  foond  <hat  the  diild  had,  tocrdier  witt  twto  oJOwr  cU  „ 
'die  aaaretiBM^  pieaented  a  reailet  raA  npnn  rhn  ttmA  wmS'  mm$i^' '  ft  i 
the  tfane  cff  mj  Tidt,a  child  in  the  next  hnmii  lamaliil  m'^fiaA 
idirlBt  fever  emption,  with  serere  aore  threat^  bnfwItlnttlbeBiitfoii^  of 
ttMBbmoe.  For  there  reaaona  I  am  nidbed'^M  ttUc' thai-'ilii 
fdiich  was  notified  as  diphtheria  was  probabljr  one  of  asaMet  6ret'w%h 
aevere  throat  affection. 

Tbe  fchools  at  Banrell  arc  well  bufft  nnd  well  ventiktf^  wztft  the 
exception  of  one  class  room  in  the  boys'  department,  wfaiefc  was  bmdly 
Tcntilated.  All  the  children  in  these  schools  had  a  UeaMj  appeaia&ce, 
and  there  were  no  instances  of  sore  throat  obserred  aareg  theiiL 


(5.)  Diphtheria  at  Burba ge,     (Popnbition,  1,876.) 

Tline  ntfack:«  of  diphthfrria  have  been  notidedat  ontljing  hoaaesin 
this  pfiri»h,  hut  none  in  the  \'illagc  itifelP.  One  attadc  oecorred  in  the 
person  of  a  fter\'iint  at  a  fsnn  honi«e,  aslioit  distance  from  Hinckley,  who 
prolmbly  contracted  the  disea.se  at  Hinckley,  to  wbidi  place  sbe 
fre(|U(*ntly  wtMit.  Another  attack  occuri'ed  in  the  person  of  a  boy  Uving 
in  a  cottup*  near  Hinckley  fttation,  but  in  the  parish  of  Burbage.  Tbe 
cotUifi^i*  wuH  a  new  one,  and  in  good  sanitary  condition,  and  no  other 
attackH  occurred  in  this  household.  The  boy  was  attendicg  the  Cbnrch 
school  at  Hinckley  at  the  time  when  he  was  taken  ill,  on  October  24th, 
so  that  ho  probably  contracted  the  disease  by  infection  at  school. 

The  thin!  case  in  this  parish  occurre<l  in  a  row  of  cottages  on  tho 
roadside  leading  from  Hinckley  to  Burbage.  The  child,  a  girl  aged  five 
vcarH,  was  attending  the  National  School  at  Burbage  when  attacked  on 
November  24tli.  Tlie  mother  of  the  child  was,  however,  usoally.away 
iill  day  at  work  in  a  factory  at  Hinckley^  so  \k%i  it  is  possible  thiii  abe 
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carried  the  infectioD  (o  her  house  by  means  of  food  or  clothing.     The   app.a.  N0.10. 
house  in  which  this  child  lived  was  damp  and  dirty,  alid  two  younger  •oni)iiirKH-Milii 
children,  who  were  not  attending  school,  prcHCuted.  at  the  tinie  wheli  I  Aiulci^U^Mi^ 
saw  them,  a  f(clid  nasal  discharge,  with'  white  patches  at  thfe  maTGrins  of  St^^p'ftf'^ 
the  nostrils.  •  ^'^^^'"•If^.: 

There  are  two  schools  in  this  village.    The  National  Scliools  aJ-e  well 
built,   and  in  good  condition  from  the  'sanitary  pobtT  of  view.     The 
children  iri  these  schools  had  for  the  most  part  a  healthy  appearance }  a 
few  were  suffering  from  colds,  but  there  were  no  children  observed  who 
presented  any  sign  of  sore  throat.    At  the  Wesleyan  School  the  boys' 
department  is  light  and  airy,  but  the  girls'  and  infants'  department  is  a 
low,  badly  lighted  room,  under  the  boys'  school,  and  its  ventilation  is 
imperfect.     Against  the  walls  of  this  room  the  school  privies  are  placed. 
The  children  in  this  school,  however,  appeared  to  be  healthy,  and  there 
were  apparently  none  suffering  from  sore  throat. 

As  to  the  other  villages  in  which  there  were  schools,  but  in  which 
-diphtheria  was  not  known  to  have  appeared,  namely,  the  villages  of 
Shapcote  (population  732),  Wolvey  (population  715),  Shamford 
(population  361),  and  Higham  (population  363;,  the  schools  were 
generally  in  good  sanitary  condition,  and  not  overcrowded,  and  the  privy 
accommodation  satisfactory.  At  Higham,  however,  the  privy  for  the 
girls'  school  contained  a  lai*ge  amount  of  liquid  filth,  apparently  owing 
to  slop-water  being  thrown  into  it.  No  affections  of  the  throat,  nose,  or 
mouth,  were  found  among  the  children  at  any  of  these  schorls,  except  at 
Higham.  Here  a  girl  in  the  school  was  found  to  have  a  severe  attack 
of  sore  throat,  with  a  white  pellicle  on  the  tonsils ;  and  her  brother, 
who  was  absent  from  school  on  account  of  sore  throat,  presented  bright 
red  patches  on  the  palate  and  fauces,  with  enlargement  of  the  glands  of 
the  neck.  Many  children,  too,  in  this  school  were  found  to  be  suffering 
from  nasal  catarrh.  On  inquiry,  no  history  of  illness  in  the  village 
resembling  diphtheria  could  be  obtained.  It  may  be  noted  that  the 
population  of  these  four  last-named  villages  is  almost  entirely  engaged 
in  agriculture.  The  population  of  the  remaining  parishes  of  Aston 
Flanvilie,  Burton  Hastings,  Stretton  BaskerviUe,  and  Elmsthorpe,  b 
very  small — 369  in  all.  There  are  no  schools  in  these  parishes,  and  the 
houses  are  much  scattered.  No  diphtheria  has  recently  occurred  in 
either  of  these  parishes. 

With  respect  to  the  origin  and  spread  of  diphtheria  in  the  Hinckley 
Rural  Sanitary  District,  it  would  appear  from  tne  foregoing  history 
that  the  source  of  the  disease  at  Stony  Stanton  was  obicure.  It  is 
noteworthy,  however,  that  at  this  village  throat  complications,  accom- 
panying scarlet  fever  and  measles,  preceded  the  outbreak  of  diphtheria, 
just  as  they  had  preceded  the  diphtheria  outbreak  in  the  town  of 
Hinckley.  With  regard  also  to  tha  spread  of  the  disease  in  this  village, 
it  occurred  almost  entirely  through  contagion  received  at  the  school ;  as 
was  also  the  case  at  Hinckley.  With  regard  to  the  localised  outbreaks 
in  other  parts  of  the  district,  the  disease  appeared  to  have  been  in  two 
instances  (Stoke  Golding  and  Earl  Shilton)  conveyed  by  infection 
through  the  medium  of  fairs,  and  to  have  spread  by  personal  contagion. 
With  respect  to  the  isolated  cases  occurring  in  other  parts  of  the 
district,  they  appeared  to  be  dne  to  infection  from  Hinckley — in  one 
instance  through  attendance  at  school  there. 

With  regard  to  the  prevalence  of  sore  throat  and  allied  affections  of 
the  mouth  and  nose  among  children  attending  the  village  schools,  it  will 
have  been  noted  that,  with  the  exception  of  the  village  of  Higham, 
these  aflections  were  present  among  the  school  children  only  in  thoso 
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No.  11.''  A».A.2ro.U 

Report  on  an  Oittbreak  of  an  Epidemic  Skin  Disease  ;  by  npJSS^s^'^ 

Db.  S.  MoNCKTON  CopEMAN.  Skin  DUeM»:  b 


Dr.  Coptman. 


I.— BETHNAL  GREEN  INFIRMARY. 

In  Maj  1893  the  Board  learnt,  through  Dr.  Downes,  of  the  occurrence 
in  the  sick  wards  of  the  Bethnal  Green  Workhouse  of  about  50  cases  of 
epidemic  skin  disease  **  similar,"  as  Dr.  Downes  says  in  his  minute  (of 
Maj  19th)  on  the  matter,  "  to  the  serious  and  fatal  form  which  prevailed 
'^^  in  Paddington  and  Marylebone  Infirmaries  two  or  three  years  ago." 

About  the  same  time  a  letter  was  received  from  the  Clerk  to  the 
Bethnal  Green  Guardians  in  which  he  states  that  he  is  directed  to  inform 
the  Board  that  **a  serious  epidemic  of  contagious  skin  disease  has  broken 
^*  out  in  the  infirmary  of  the  workhouse,"  and  asking  that  the  Board 
would  at  once  give  instructions  for  an  inspector  to  visit  the  plaoe  to 
inquire  into  the  causes  of  the  disease,  and  also  to  advise  as  to  the 
treatment  of  the  cases. 

An  investigation  of  tlie  circumstances  of  the  outbreak  was,  in 
consequence,  ordered  by  the  Board,  and  I  received  instructions  to 
undertake  it.  At  the  same  time  the  Guardians  were  informed  that  if 
they  were  desirous  of  obtaining  the  services  of  an  expert  for  the  purpose 
of  advising  them  as  to  .the  treatment  of  the  cases,  it  would  rest  with 
them  to  obtain  such  services.  They  were,  however,  given  to  under- 
stand that  no  parallel  inquiry  as  to  the  cause  of  the  outbreak  should  be 
undertaken  by  anyone  employed  by  them  while  the  matter  was  under 
Investigation  by  the  Board. 

Pbevious  Histobt  of  the  Disease. 

More  than  two  years  prior  to  the  outbreak  in  the  Bethnal  Green 
Workhouse  Infirmary  a  large  number  of  similar  cases  had  come  under 
-observation  in  other  of  the  Metropolitan  infirmaries,  and  it  is  therefore 
desirable  in  the  first  place  to  submit  a  brief  outline  of  the  history  of  the 
disease  up  to  the  time  of  the  outbreak  at  present  under  consideration. 
This  is  well  given  in  a  minute  (of  date  May  22nd,  1893)  by  Dr.  Downes, 
which  I  therefore  append— 

**  Attention  was  first  directed  to  it  (the  skin  disease  in  question) 

in  1891    by  Dr.   Savill,   the   then  Medical    Superintendent  of 

Paddington  Infirmary  and   Medical  Officer  of  the  Paddington 

^'  Workhouse.    Dr.  Savill  has  since  published  a  valuable  account 

**  of  this  serious  malady. 

**  Of  846  patients  who  passed  under  treatment  in  the  sick  wards 
'^  of  Paddington  Infirmary  and  Workhouse  between  July  1st  and 
''  October  31st,  1891,  163  or  19*2  per  cent,  were  attacked  by  this 
*^  skin  disease  and  28  of  them  died.  Seven  of  the  28  succumbed 
^  chiefly  to  some  other  disease,  but  in  21  or  12*8  per  cent,  of  the 
^  cases  ^  death  was  directly  dependent  on  the  epidemic  malady.' 
^'  This  skin  disease,  therefore,  seriously  endangers  life. 

^*  It  was  at  first  called  epidemic  eczema,  because  of  the  close  resem« 
**  blance  of  many  of  the  cases  to  the  raw  and  weeping  state  of  skin 
^  not  unccmimonly  known  as  acute  general  eczema.  But  Dr.  Savill 
**  has  advanced  weighty  reasons  to  show  that  the  disease  now  in 
^  qoestloQ  is  distinct  from  ordinary  ecsema. 
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"  EsmdUbII;  it  is  m  inflammation  of  the  ikin,  BometiiiiM  diy, 
"  Bometime«  moist  and  dischai^ng,  but  alwaya  atteixled  bf  mora  or 
"  less  peeling  of  the  cuticle.  In  some  casea  thia  exfolunon  is  w> 
"  eztennve  that  the  whole  cnticle  of  the  hand  maj  oome  off  lifcff 
<*  a  glove,  and  the  bed  is  of&n  filled  with  Oakes  and  Bcakfl- 

"  T%«  whde  aktn  from  bead  to  foot  nwj  be  attadted.-  '  b  mimn 
"  cases  of  the  '  moiat '  tjpe  wearing  cracks,  and  oxtennre  i«d  T»r 
"  surfaces  are  formed  and  a  sickening  odour  is  given  ofl*.  Tha  ajw 
«  are  common!}'  inflanwd  and  discharging. 

"  In  some  of  tlio  wont-looking  cases  the  patients  have  toU  me 
"  that  thej  felt  no  pain.  Dr.  Savill,  howerer,  states  ibtt  In  a. 
'  "  typical  esse  the  akin  is '  raw  and  acntely  tender '  with  '  ifitolcnUe- 
"  *  itching  and  homing.' 

"  The  average  duration  of  the  disease  is  Six  to  efgtit  ncelca.   -lit 
.  "  fatal   coses  death  nsaallT  comes  by  profound  weaknen  vitb 
"  drowsiness,  deepening  at  ust  into  coma. 

"  There  are  all  degrees  of  severity  and  ouwy  yarioUea  boA  in. 
**  the  condition  of  the  skin  antl  ia  the  conatitntionBl  Bjnwtoma. 

.  "OfthecauMSof  thiBringulardiseaseweknowpractHa^iMlthiiiKr 
"  and,  in  the  absence  of  snch  knowledge,  an  almoat.  po  wai  leas  lO- 
"  prevent  it.  It  was  not  wholly  confined  to  Piddingloa. 
.  ■  **  TbdBj  bad  bad  some  casea  in  Marylabooe  Inwmarji  alan  ia 
**  Ladibeth  Infirmair,  in  1891,  and  there  is  •oqw.noaileetion  of  an 
«  outbreak  in  1888  in  a  Scotch  Poorhonse  (OiMbodE),  wfam  aon^ 
"  Mpwaons  were attadked and  12  died- 

"  Tbe  disease  in  1891  was  less  severe  in  Marykbone  than  i£ 
...  "  Paddit^ton  Infirmary — tbe  death-mte  lioing  only  5  per  I'enS 
^<'  of  the  108  pemons  attacked.  I  understntkd  that  St.  MaryV 
,,,;,  ^  Hoqtital  had  four  cases  with  one  JoRth  in  1)491,  and  that  them 
*■  was  a  solitary  but  fatal  case  in  the  Female  Lock  Hospital,  jffij 
"  Hanwell  A-iylnm  38  casea  occurred,  und  at  Lamtxitb  fnfirmui^ 
«  26  casea  in  1891. 

"  In  die  provinces  and  elsewhere  in  London  the  disease  was  not 
"  observed  at  that  time. 

"  It  is  a  disease  chiefly  of  hot  weather,  Jnly  aad  Avgrnt  being- 
"  the  months  in  which  the  great  majority  of  cases  ocearred.  It  has 
"  A  distinct  preference  for  sick  wards,  and  most  (£  tiM  saSeren  are 
"  persons  advanced  in  years.  Children  and  young  petwmB  uebxkV 
"  slifihtlv  attacked. 

"  Therp  is  reason  to  believe  tlmt  it   is  contagious.     Dr.  Savill 
..     "  bimselt'  had  a  alight  attack,  flie  Medical  Officer  of  .Bethnal  Green 
"  Workhouse  also  has  caught  it,  so  did  seven  out  of  eleven  n-ards- 
"  people  or  pauper  nnrses  in  Paddington  WotUtonse  siek  wards. 

"  Soap  has  been  suspected,  but  nppaiently  excluded. 

"Dr.  Savill  considered  that  there  was  no  evidence  to  inculpate 
"  soy  article  of  dietary,  but  tie  remarks  that  the  same  contractors 
"  supplied  milk  and  fi.^b  to  both  Paddington  and  Marylebone,  and 
*'  the  Medical  Officer  of  Itethnal  Green,  though  rightly  expressing  a 
"  very  guarded  and  cautious  opinion,  is  struck  by  the  present 
"  exemption  of  the  workhouse  proper  and  the  infirm  wards  where- 
.'    "  little  milk  is  used,  as  compared  with  bis  sick  wards. 

"  I  hope  I  have  said  enough  (o  indicaie  the  gravity  td  this  disease 

"  and  the  importance  of  careful  and  systematic  study  of   every 

"  appearance  of  it." 

I  found  from  office  records  that  Dr.  Downes  had  at  the  lime  of  the 

first  known  prevalence  of  the  disease  in  1891  sent  a  circnlar  letter  to 

tbe  medical  officer  of  those  provincial  workhoose  iufinnartea,(115  in 
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number)  which  have  over  100  beds  each,  asking  if  they  had  obsened    Air.  a. Xo.tr. 

during  the  current  year  any  unusual  number  of  cases  o'f  acute  general  qi,  «„  oIubitAk  ' 

eczema  or  of  pityriasis  rubra.     On  13th  October  1891  he  not<^8  that  he  ot  EpiOemio 

had  received  80  replies.     «  From  these,"  he  says,  "  it  is  clear  that,  with  D^lcSSSi  ^ 

^'  one  possible  exception,  there  has  been  nothing  of  the  kind  iu  the 

<<  workhouse  infirmaries  to  which  these  replies  relate.     It  is,  indeed, 

'<  i-emarkable  how  many  of  the  medical  officers  state  that  they  have 

^*  been  unusually  free  from  skin  cases  this  year,  and  it  would  appear 

"  that  pityriasis  rubra,  even  in  its  ordinary  sporadic  form,  is  a  disease 

"  by  no  means  common  in  the  poor  law  sick  wards  of  the  provinces. 

**  The  one  possible  exception  is  Bath,  the  meilical   officer  of  which 

'*  workhouse  reports  that  he  has  had  under  his  care  this  year  not  only 

'*  an  unusual   number  of  cases  of  eczema,  but  also  several  cases  of 

"  pityriasis  rubra." 

In  1 803  again,  ns  soon  as  the  disease  was  known  to  have  declared 
itself  at  Bethnal  Green,  Dr.  Downes  wrote  to  the  medical  superin- 
tendents of  the  various  Metropolitan  Poor  Law  Infirmorios  re<|uesting 
information  as  to  whether  there  was  any  undue  prevalence  of  eczematous 
clisease.  From  all  of  them  except  one  a  reply  iu  the  negative  was 
received,  and  this  one  refen'ed  to  a  single  case  only ;  but  I  shortly  after- 
wards learnt  that  there  were  several  cases  at  the  City  of  Ix)ndon 
Infirmary  at  Bow,  and  I  therefore  visited  this  institution  as  well  as  the 
Bethnal  Green  Infirmary  and  carried  out  an  investigation  of  the  circum- 
stances of  the  outbreak  in  both  places  concurrently.  At  a  still  later 
date  1  was  informed  by  the  Medical  Superintendent  of  the  St.  Maryle- 
boue  Infirmary,  where  the  incidence  of  the  disease  had  been  extremely 
heavy  in  1891,  that  several  cases  had  again  broken  out  there,  but  as  at 
the  time  the  information  reached  me  I  was  engaged  with  the  work  of 
the  General  Cholera  Survey,  I  was  unfortunately  unable  in  this  instance 
to  make  any  inquiries  on  the  spot.  I  propose,  therefore,  in  this  report 
to  confine  myself  almost  entirel}'  to  the  state  of  afPairs  which  I  found  to 
exist  at  the  Bethnal  Green  Infirmary,  as  far  as  the  results  of  my  investi- 
gation enable  mo  to  do  so,  adding  only  in  reference  to  the  City  of 
London  Infirmary  such  details  as  may  appear  to  be  of  interest  in 
relation  to  the  practically  simultaneous  outbreak  at  Bethnal  Green. 

To  the  latter  institution  I  paid  a  number  of  visits,  but  I  experienced 
no  little  difiiculty  in  my  investigation,  owing  to  the  fact  that  the  records 
kept  there  are  of  a  very  imperfect  nature.  And  this  is  hardly  to  be 
wondered  at  when  the  numbers  of  sick  to  be  attended  in  the  wards  by 
tno  medical  officer  and  his  assistant  are  taken  into  consideration^ 
especially  in  view  of  the  most  unsatisfactory  and  inadequate  arrange-- 
ments  which  at  present  exist  for  nursing  the  patients  in  this  institution.. 
With  this  subject  it  will  be  necesstiry  to  deal  at  a  later  stage  of  this 
Teport. 

In  Addendum  B.  is  given  a  complete  list  of  all  patients  attacked  at  the 
Bethnal  Green  institution  between  May  4th,  1893,  when  the  disease 
first  appeared,  and  June  10th,  1893,  between  which  dates  86  cases  are 
known  to  have  occurred.  All  these  cases,  with  five  exceptions,  broke 
out  in  the  sick  wards  of  the  Infirmary  ;  the  Workhouse,  with  the  excep- 
tions mentioned  above,  together  with  the  infirm  wards  of  the  Infirmary, 
which  are  practically  in  one  building,  have  remained  completely  free ; 
and  this,  notwithstanding  that  patients  who  are  well  enough  mix  daily 
in  the  airing  yards  and  day  rooms  which  arc  common  to  ilu*  Workhouse 
and  the  Infirmary  alike.  It  is  also  worthy  of  note  in  this  connexion 
that  the  inmates  of  the  Workhouse  have  everpr  day  to  pass  through  a 
portion  of  th^  Infirmaiy  in  onler  to  reach  the  diniiig  hall. 
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^aT«i^o.^.    >lAioagh  this  pneiatioD  masetfrwd  out,  ivo  vuther 
aitacVu  occ^mA.  ^^  Wvrd  l^o.  26,  one  (Xo.  GO)  oo  Maj  22imL  •md 
another  (;Ko.  "l^  on  May  25th.     Agftin,  ene  No.  S  wu  in  like  nianncr  ^^ 
removed  irom  Ward  ^o.  15  to  Wara  Ko.  22;  oa  May  4tli,  bot  two  other  '^^^ 
cases  cropped  up  in  Ward  No.  15,  from  whidi  this  patient  was  lemoT^  ^'^ 
at  intervalB  of  20  days  (No.  70),  and  of  23  dajs  (No.  75)  raqiecsivelj. 
In  Ward  No.  22  to  which  the  patient  was  remoTad  on  4th  May,  fnrtlMr 
cases  afterwards  appeared,  as  is  shown  in  the  fdlowiag  table  :— 


No.  of  Patient  in  List.     .  Date  of  Attack  (Emptaoo).' 


30  ^yltth. 

85  May  14th. 

36  >  May  14th. 

43  May  ISth. 

53  May  SOth.  < 

57  Maj  21tt.  ' 

64  Maj  22nd. 


Symptoms:  Constitutional  and  8ubj£ct]ye. 

At  the  Bethnal  Green  Infirmary  the  amount  of  woik  devolving  on  the 
medical  officers,  who  are  not  provided  with  clinical  assistants,  is  so  great 
that  it  is  impossible  for  them  to  keep  proper  records  of  the  m^cal 
history  of  tlie  large  number  of  patients  admitted.  I  am  therefore 
unable  to  append  any  detailed  account  of  the  progress  of  the  disease  as 
witnessed  in  the  cases  which  came  under  treatment  during  the  preva- 
lence  of  the  epidemic  at  this  Infirmary.*  I  fonod,  however,  that  the 
Assistant  Medical  Officer  of  the  City  of  London  Infirmary  at  Bow  had 
preserved  notes  of  certain  of  the  canes  which  he  had  under  treatment  in 
March,  April,  and  May  1 893,  and  although  these  notes  are  not  in  all 
respects  as  full  as  could  be  wished,  still,  as  they  give  some  detailed 
account  of  the  more  prominent  symptoms  which  obtained  among  the 
patients  suffering  from  this  disease,  I  think  it  desirable  to  place  them  on 
record  here. 

Case  No,  !• 

Name :  Annie  M ,  aged  4JS. 

Occupation :  General  Servant. 

Date  of  admission  :  September  14th,  1892  (fourth  time). 

This  patient  was  re-admitted  to  the  Bow  Infirmary  in  September  1892, 
complaining  of  rheumatism,  she  having  been  under  treatment  there  in  1888 
for  '*  eczema  capitis.**  In  October  1892  she  showed  si^s  of  mental  weak- 
ness, with  paroxysms  of  violent  temper ;  was  aggre8:|ive,  showed  loss  of 
memory,  &c.,  and  was  consequently  entered  with  the  imbecile  and  insane 
class.  About  the  same  time  her  appetite  began  to  fail,  and  she  was  com- 
plaining of  sleeplessness  and  general  debility,  with  slight  gastric  dis- 
turbance, loss  of  appetite,  nausea,  flatnlenoe,  and  oonstipation.  She  was 
treated  with  light  and  nutritions  diet  and  lE^omaohio  tonics.  There  was 
for  a  time  marked  improvement.  On  Mareh  6th,  1893,  however,  she 
complained  of  an  intolerable  irritation  of  her  face  and  forearms  for  the 
relief  of  which  she  scratched  herself.  A  dronmscribed  papular  eruption 
made  its  appearance,  which  soon  ran  together  and  spread  itself  over  the 


*  I  append  to  this  report  photographs  of  cortain  of  the  Bethnal  Green  caxet,  the 
originals  of  which  were  taken  bj  Dr.  F.  J.  Warwick,  who  has  kindly  allowed  them 
to  he  reproduced.  Each  photograph  is  accompanied  by  a  short  clioiod  nota  supplied 
bj  Dr.  Kooz,  Um  Medical  Saperinteadant. 
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There  was  &  semi-foatid  disduage  from  the  mefttas.    On  dooer  exasdzu-    -^'  '^-  •^-  ^'^  u 
tion  the  affected  soifioe  was  seen  io  be  studded  with  miniite  whitish  f-  ir  i^inaj 
papnles.    There  wait  a  aetoaa  exodation  on  to  tiie  aniface     Her  tempera-   ^"ipigapic 
tnre  rose  (not  higher  than  101*^  for  about  four  dara,  accompanifd  with  the  S*7v222^  ^ 
nsnal  febrile  distnrbancea.   Urine  contained  no  albnmen.    She  w«six«flted      '  ^*'****'     ' 
with  diaphoreiicB  until  the  temperature  fell,  and  the  ear  wm  trrrinced 
with  Condy's  fluid.    The  surface  of  the  akin  waa  subseqaentlr  rubbe^l  ^th 
ol.  amygd.  and  acid  hydrocyanc.  dil.,  which  at  once  ielieyed*the  irritation. 
Her  general  condition  soon  improved.    The  discharge  from  the  ear  cettsel 
in  14  days,  and  much  of  the  erythema  about  the  patch  disappeared,  leaving 
it  scaly,  harsh,  and  dry.     But  fresh  patches  appeared  now  on  the  fore- 
head, and  the  eyelids  became  swollen  and  oedematous.     On  April  24th  the 
patient  was  delirious,  but  had  no  marked  rise  of  tempcorature.    A  brisk 
purge  removed  head  symptoms  and  produced  a  good  night.     There  has 
been  no  relapse  since.    I^ter  \he  hair  of  her  scalp  becan  to  fall  off,  as  also 
did  that  of  her  eyelashes  and  eyebrows.     The  whole  face,   head,  neck, 
and  upper  part  of  chest  gradually  became  involved,  the  skin  becoming 
erythematous  and  scaly,  with  still  an  intolerable  itching.    Her  appetite  is 
now  good  and  general  condition  much  improved.    (.S%  o  Chart  No.  1 .,) 

C^iw  Xt\  4. 

Name :  Maria  B ,  aged  67. 

Occupation:  Housewife. 

Date  of  admission :  June  10th,  1891. 

Patient  has  been  an  inmate  of  the  Bow  Infirmary  since  1891,  suffering 
from  *'  debility  and  destitution." 

There  is  no  organic  disease  that  can  be  detected,  but  she  seems  to  be 
prematurely  **  used  op,*'  and  a  person  of  delicate  constitution. 

On  April  29th,  1893,  the  nurse  said  she  thought  the  woman  seemed 
*'  very  ill,''  and  had  refused  to  take  her  food.  Although  a  careful  exami- 
nation was  made  at  the  time,  I  could  discover  nothing  to  account  for  her 
altered  condition.  Her  temperature  was  taken  at  the  time,  but  was  not 
above  normal.  The  next  morning,  however  (30th),  she  had  a  temperature 
of  103*1^,  and  towards  midday  her  body  was  completely  covered  with  a 
macular  eruption  resembling  "measles."  In  fact,  it  was  diagnosed  as 
such,  inasmuch  as  an  outbreak  of  measles  was  at  the  time  prevalent 
amongst  the  children  on  the  floor  above.  There  were  well-marked  febrile 
symptoms,  with  a  trace  of  albumen  in  the  urine.  On  the  morning  of  the 
fifth  day  tLe  temperature  began  to  yield  to  simple  saline  treatment  (lio. 
ammon.  acet.  ^i.  every  four  hours),  atnd  fell  to  subnormal  on  the  serentn 
day. 

The  albuminuria  also  disappeared.  The  skin  desquamated,  and  subse- 
quently came  away  in  large  flakes,  and  then  cracked  at  the  elbows.  It  was 
uot  until  this  time  that  the  disease  was  recognised  as  similar  to  the  other 
coses  of  "  skin  "  disease  occurring  in  old  infirmary  patients.  Even  at  the 
present  time  (June  1898)  the  sldu  shows  traces  of  the  attack.  >.9'f  Chart 
No.  2.) 

Case  Xo,  5. 

Name :  Mary  J ,  aged  45. 

Occupation :'  Charwoman. 

Date  of  admission :  October  4th,  1892. 

The  patient  came  into  the  Bow  Infirmary  for  the  first  time  in  July  1891, 
BuflSering  from  morbus  cordis  (acute  rheumatism  when  youngs  with  all 
the  dassieal  "secondary  results."  At  one  time  her  coiiditiou  was  bo 
serious  that  she  was  on  the  ''dangerous  list,''  but  in  npite  of  all  she 
recovered  sufficiently  to  be  able  to  leave  the  infirmary  in  June  of  the 
following  year.  She  was  re-admitted  again  on  October  4tli,  1892,  with 
many  of  the  old  symptoms,  but  of  less  severity  than  on  the  former  occa- 
sion. ByCSiristmAS  she  was  again  up,  and  moving  about  the  ward,  and 
wanted' ib  go  <nit,  but  was  dissuaded  from  so  doing.     Bhe  was  enjopng  her 
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condition  now  (Jnne  12Ui).    Altogether  his  [is  the  mildest  case  we  haye    Arr.A.Xcn. 
had.  — 

OnftnOutbroJc 
Case  No.  9.  S'k&aSS.,by 

Name :  Mary  B ,  aged  84.  Dr.  Oopwnan. 

Ooonpation :  Honsewife. 

Date  of  admisaion  :  April  7th,  1893. 

The  patient  was  sent  from  Homerton  Workhouse  to  the  Bow  Infirmary 
on  April  7th,  1898,  with  "  psoriasis  guttata "  of  the  elbows  and  knees. 
She  had  had  eczema  and  gont  some  years  ago.  She  was  in  the  same  ward 
with,  and  a  few  beds  removed  from,  anotiier  patient  who  had  suffered 

from  "epidemic  skin  disease"  (F.  L ),  and  on  May  30th  the  nurse 

noticed  that  she  had  a  copious  eruption  upon  her.  On  examination  it  was 
found  to  be  scaly  and  resembled  the  other  oases,  although  there  has  been 
a  total  absence  of  any  constitutional  disturbances. 

It  is  interesting  to  note  that  in  one  respect  at  any  rate,  the  course  of 
the  disease,  as  witnessed  in  1 893  nt  Bethnal  Green  and  at  Bow,  differed 
from  that  observed  in  1891,  at  Paddington  and  Marylebone. 

I  refer  especially  to  the  bodt/  temperature  of  patients  who  were 
attacked  by  it.  Dr.  Savill  notes,  with  reference  to  this  subject,  that 
*'  the  temperature  during  the  earlier  period  of  the  eruption  was 
«  generally  normal,  or  in  many  of  the  older  patients  subnormal.  In 
'*  the  later  stages,  when  the  skin  became  extensively  or  severely 
^^  inflamed,  it  went  up  to  99°,  or  sometimes  100°  in  the  evening,  and 
'^  generally  down  again  to  normal  in  the  morning.  A  higher  tempera- 
'^  ture  than  this  usually  indicated  the  formation  of  boils  or  some  other 
''  local  inflammation." 

One  of  three  temperature  charts  (annexed  to  this  report)  of  patients 
in  the  City  of  London  Infirmary  shows  a  temperature  of  103°  F., 
coincident  with  the  appearance  of  the  eruption,  and,  as  far  as  I  have 
been  able  to  learn,  an  initial  temperature  only  a  couple  of  degrees 
lower  was  not  unfrequently  noticed  both  in  this  Infirmary  and  also  at 
Bethnal  Green,  more  particularly  in  tho8e  patients  in  whom  a  copious 
eruption  appeared  at  an  early  Etage  of  their  malady.  In  such  coscf,  the 
temperature,  however,  usually  fell  again  after  a  day  or  two,  but  occasional 
rises  during  the  later  progress  of  the  disease  were  sometimes  observed, 
the  cause  for  which  was,  for  the  most  part^  not  at  all  obvious.  The 
appended  charts  illustrate  these  points. 

For  the  rest,  the  symptoms  and  course  of  the  disease  have  been  so 
well  and  thoroughly  dealt  with  by  Dr.  Savill,  in  his  description  of  the 
Paddington  outbreak,  that  it  is  unnecessary  in  this  place  to  go  again 
over  the  same  ground.  It  will  suffice  to  note  the  fact  that  the  disease, 
as  it  showed  itself  at  Bethnal  Green,  was  indistinguishable  clinically 
from  that  of  the  Paddington  and  Marylebone  epidemics ;  the  two 
varieties  of  disease,  moist  and  dry,  respectively,  referred  to  by  Dr.  Savill 
having  been  intermixed  with  cases  representing  every  intermediate 
stage. 

Etiology. 

In  order  to  facilitate  comparison  with  the  experience  of  the  Paddington 
outbreak  of  1891,  as  reported  by  Dr.  Savill,  I  give  here  the  results 
of  my  own  investigation  at  Bethnal  Green,  under  similarly  arranged 
headings. 

A, — Predisposing  Causes, 

1.  .^^e.— With  very  few  exceptions,  the  patients  attacked  at  Bethnal 
Green  were  advanced  in  years ;  no  children  suffered  from  the  disease, 
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measure  oa  the  fact  tUat  the  aanitary  condition^  and  abo  the  general    Afp.  a.  Nq.  it. 
arraDgements  for  attendance  on  and  treatment  of  the  patients  in  the  Onanootbi^k 
Bethnal   Green   lufirmnry  leave  much  to  be  desired.     The  greater  otEpkinak 
number  of  the  wards,  on  all  three  floors?,  arc  arranged  on  either  side  of  Dm^JSE  ^ 
a  central  corridor,  i»o  that  efficient  ^  through  "  ventilation  is  not  easily 
attainable.     Moreover,  the  window  space  is  insufficient,  as  is  also  the 
cubic  and  floor  space  in  relation  to  the  number  of  patients  in  eadi  ward, 
and  in  consequence  an  unpleasant  *^  fusty  "  smell  was  noticeable  on  going 
into  many  of  the  wards. 

The  nursing  staff  provided  was,  under  these  ciraumstances,  inadequate 
for  the  needs  of  the  place,  and  sufficient  attention  therefore  could  not  be 
given  to  the  cleanliness  of  the  patients,  or  of  their  body  or  bed-clothing. 
At  the  time  of  my  inquiry  I  found  that  one  and  the  same  nurse  was 
supposed  to  exercise  a  general  supervision  of  several  wards.  Under  this 
nurse  a  number  of  wardsmen  or  wardswomen  were  employed  to  dis- 
tribute the  dietaries  and  look  after  the  ]iatients  in  various  ways.  These 
wardsmen  and  wardswomen  were  more  or  less  able-bodie<l  paupers,  who 
were  distributed  through  the  Infirmary  by  day,  but  who  slept  in  the 
Workhouse  at  night.  In  most  of  these  respects  the  Bethnal  Green  system 
was  at  disadvantage  compared  with  that  of  other  Metropolitan  infirmaries. 

B. — ExdHng  Causes. 

The  fact  that  the  special  symptom,  loss  of  appetite,  was  observed  in  a 
number  of  persons  at  one  and  the  same  time,  with  the  circumstance  that 
the  eruption  characteristic  of  the  malady  appeared  on  the  same  day  in 
seven  of  these  persons  distributed  in  six  wards,  seemeil  suggestive  of  a 
cause  of  the  outbreak  common  to  a  considerable  nnmber  of  people,  and 
led  at  once  to  suspicion  that  some  particular  article  or  articles  of  food 
might  have  had  concern  with  the  outbreak. 

This  being  so,  I  carried  out  a  detailed  inquiry  into  the  matter,  having 
pre\iously,  however,  turned  my  attention  to  certain  other  points  which 
may  first  receive  brief  mention. 

For  instance,  as  in  previous  outbreaks  at  the  Paddington  and  Maryle- 
bone  Infirmaries,  suspicion  had  fallen  on  soap ;  but  it  soon  appeared 
that  this  view  was  untenable,  owing  to  the  fact  that  tlie  same  quality  of 
soap  had  been  in  use  for  some  considerable  period  prior  to  the  outbreak. 

Irritation  of  the  Skin  from  coarse  flannel  vests  and  from  the  easily 
dissipated  blue  stains  of  new  bed-coverlets  was  also  suggested  as  perhaps 
conducing  to  the  outbreak.  But  these  vests  did  not  cover  the  arms  of 
patients  on  which  the  eiruption  not  infrequently  first  appeared,  and  new 
bed-covers  had  not,  1  found,  been  supplied  to  all  those  i>er8ons  first 
affected. 

Yet  another  suggested  factor  was  the  Reyenfs  Canaiy  which  is  iu  a 
vory  foul  condition,  and  passes  within  about  50  yards  of  the  ward  in 
which  the  first  patient  to  be  attacked  was  lying.  Xot  only  is  there, 
i?<pecially  in  hot  weather,  considerable  nuisance  from  the  condition  of 
the  water  itself,  but  large  cargoes  of  guano,  gas  refuse,  and  decomposing 
bones  for  manure  add  their  quota  to  the  effluvium.  On  incjuiry  at 
PaddinfifCon  Infirmary  I  found  also  that  the  canal  runs  within  a  few 
yards  of  the  base  of  the  main  ward-pavilions.  Although  this  was  so,  I 
was  unable  to  find  any  reason  for  supposing  that  this  coincidence  had 
any  definite  bearing'  on  the  matter  under  consideration,  especially  as  th<* 
canal  does  not  run  in  any  such  propinquity  to  the  Murylebone  or  City  of 
London  Infirmaries. 

The  tvater  supply  is  difierent  in  each  of  the  several  Infirmaries  thai 
have  been  affected,  and  in  the  case  of  that  at  Bethnal  Green  is  obtained 
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The-' idilk^'tonButeicd  'b6th"Rf"flte 'W6rkb6n8e"ifna  Inflrmarjr  ^J 1    api^.a^o.' li? ' 

learnt; '  fifappliM  by  Messrfi.  A ,'of' Hotkiere6tly    who  theifae^lvM^cte  ui  qqtfa^    '. 

obtainied  their  total  stock  ftt>m  nntneron^  fartiiers  (usnally  about  150)  M  'sLS'iSSrJ  L. 

differ^t  parte  <if  the  country.    FJxto  these  sohrc^s  Meisrs.  A^ 'it."ciS5S5r 

received  1,100  to  1,200  barn  gallons  daily,  delivered  at  St.  Pancras 
Station.  '•  ' 

From  the  station  it  is  distributed  by  means  of  carts  directly  to  Itt 
destination.  -  *,  •     * 

I  further  learot  from  Messrs.  A that^  although  in.forAier  yeai^^, 

they  had  su))plied  milk  to  the  Bethnal  Green  Workhouse  and  Infirmary, 
their  contract  had  lapsed  for  a  year  from  March  27th,  1892 — March 
28th,  1893,  when  they  again  obtained  the  contract. 

These  same  contractors  had,  I  found,  been  supplying,  uninterruptedly 
for  the  past  four  years,  milk  to  the  City  of  London  Infirmary  at  Bow, 
where,  as  already  stated,  a  number  of  cases  of  the  disease  were  observed 
in  1893  almost  synchronously  in  point  of  time  with  those  at  Bethnal 
Green. 

Another  public  institution,  as  they  informed  me,  was  also  being 
supplied  by  these  contractors,  namely,  the  Victoria  Park  Hospital  for 
Diseases  of  the  Chest.  At  this  institution,  as  far  as  I  am  aware,  no 
cases  of  similar  disease  have  been  observed. 

A  number  of  smaller  dealers  are  also  supplied  by  Messrs.  A ,  btit 

I  did  not  attempt  any  investigation  of  possible  incidence  of  the  disease 
on  this  portion  of  the  milk-services ;  the  extreme  difiiculty  of  the  task 
would  in  all  probability  have  been  incommensurate  with  any  useful 
results  likely  to  have  accrued  therefrom. 

With  reference  more  particularly  to  that  portion  of  Messrs.  A 's 

milk  received  at  St.  Pancras  Station,  which  since  March  25th,  1893, 
was  distributed   to  Bethnal  Green  Workhouse  and  Infirmary,  I   learnt 

from  Messrs.  A that  they  require  a  guarantee  of  quality  from  every 

farmer  supplying  milk,  and  that  in  oonsequenca  they  do  not  take  any 
special  precautions  with  reference  to  this  point,  except  that  occasionally 
the  amount  of  cream  in  the  milk  from  a  particular  farmer  is  estimated 
if  complaint  has  been  made  by  customers  believed  to  have  been  receiving 
it.  The  utility  of  such  a  course,  however,  does  not  appear  very  obviooB 
as,  up  to  the  time  of  the  appearance  of  the  epidemic  at  Bethnal  Green, 
the  labels  containing  the  names  of  the  farmers  had,  as  a  matter  of 
routine,  been  taken  off  the  chums  at  St.  Pancras,  and  forwarded  to 
Homerton,  before  the  milk  was  distributed  in  larger  or  smaller  quantities 
under  the  direction  of  the  foreman  at  the  station.  In  these  circum- 
stances it  was  not  possible  to  say  in  what  direction  the  milk  received 
from  any  particular  farmer  had  been  distributed. 

The  average  amount  which  had  been  supplied  to  the  Workhouse  and 
Infirmary  in  1893  was,  1  learnt,  four  choms  daily,  containing  about 
16  bam  gallons,  at  a  contract  price  of  13<f.  per  gallon.  The  Me<lical 
Superintendent  informed  me  that  from  the  cc»mmencement  of  the  new 
contract  in  March  1893,  the  quality  bad  been  very  inferior,  the  amount 
of  cream  never  having  reached  five  per  cent,  in  any  specimen  examined, 
and  frequently  not  being  more  than  from  two  to  three  per  cent. 

.  On  April  2&nd  four  chuma  were  received  at  Bethnal  Green,  having 
on  them  name-plates  as  follows : — 

1 .  T.  S ,  Rochester,  379» 

2.  K ,  Wi«sendine,  215. 

8.  K ,  Duffleld,  49. 

4.  T.  S ^  Rochester,  910. 
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malady;    afoiif  ^th"cer^in  observatioDS  oF  my  owd  "iii  (hiii  ^rctjtibn',    Xrr.A 
undertaken   before  Dr.  Anilrewes  bad,  at  the  Board's  iUBtance,'lecome  rL 
associated   in    mi^'inquirr  for   the   [iiirpose   of  detikiled  UmAj   of    iheotXi 
pathological  queBtitjnB  Vhal  were  scpd  to  bo  arising.  ''''  '  ^\ 

Atttie  fitne  of"  tbe  torincr  oiithfeait  of  epiuemic-  Una  diriesae  at 
Faddington  Innrmary,  the  bacteriology  of  the  disease  wiw  m£de  iiik 
anfeiect  of  study  W  Dr.  Snvill,  and  more  particularly  \r}  Dr.  Iliidto 
'Russell,  who  pabliBhed  the  resiilw  of  his  work  in  the"'*BritiBh 
«  Journal  of  Dermat4l<^y  "  (No.  4'2,  Vol.  iV.).  Dr.  ttu'saell  btattt, 
however,  that  his  opportunity  for  such  work  unfortunat«>1y  d^lr  <:ame 
toward^  the  end  of  the  epidemic,  bo  that  the  amount  uf  matnialatlib 
disposal  Was  somewhat  limited^  ■■■■'■■'■■'■■■' 

The  general  plan  of  his  research  may  be§t  be  giTen  in  Y^'&i/ii 
words  ;^—  „         ,      , 

"  1.  The  rtin  of  patients  Buffering  from  the  diaeaae  was  enmimd 
"  microscopicaUy  for  micro-organ isma. 

"2.  ArtiticiBl  natrient  media  (tnbes  of  peptone  broth)  w«re 
"  inocaletecl  with  Mood  which  was  withdrawn  9rom  the  bodies 
"  of  sach  patients,  during  life  in  some  cases,  and  after  death  in 
•'  oihera. 

"  3.  The  under  anrface  of  flakes  of  epithelium,  detached  from  die 
"  bodies  of  patients,  was  also  employed  for  inoculating  artificial 
"  nutrient  loedia. 

"  4.  Tbe  broth  coitore  was  used  to  inoculate  gelatine,  from 
"  which  plate  onltures  were  made  in  order  to  iqiarate  the  colotiief, 
"  and  from  such  isolated  colonies  pure  cultures  were  made  cm 
"  gelatine,  agar-agar,  and  potato. 

"  S.  From  such  pure  cultniea  coverglass  preparations  were  made 
"  and  various  colouring  agents  used  to  brmg  the  micro- organisni 
"  into  evidence, 

"  6.  Animals  were  inoculated  with  pure  cultures  of  the 
"  organism. 

"  7.  Finally,  control  experiments  were  made,  (a.)  Sections  of 
**  skin  of  patients  who  were  not  subjects  of  the  disease  were 
"  prepared  and  stained  for  organisms  exactly  as  had  been  doqe 
"  with  ttie  sections  of  skin  from  patients  suffering  from  the 
"  disease.  (6.)  Artificial  nutrient  media  were  inoculated  with  the 
"  blood  takeu  from  the  cavities  of  the  heaits  of  patients  who  had 
"  died  of  some  other  disease." 

As  the  result  of  Ibese  experiments  a  particular  micro- organ  ism  was 
found  in  the  skin,  in  a  specimen  of  blood  which  had  been  obtained  post 
mortem,  and  in  the  skin  exudations  of  patients  suffering  From  this 
disease,  and  Df.  Russell  considers  "  that  there  are  ample  ground»i  for 
"  suggesting  that  probably  ...  an  etiological  relationship  between 
"  the  organism  and  the  disease  does  exist." 

He  further  states  that  in  certain  respects  this  organism  resembles  the 
staphylococcus  pyogenes  albus,  but  distinguishes  it  from  the  latter 
mwnly  from  the  fact  that  the  organism  found  by  him  in  thiti  disease  does 
sot  liquefy  gelatine. 

Like  Dr.  Russell,  I  myself  found  that  inoculations  of  blood,  exudation, 
,  and  flakes  of  akin  from  affect«it  areas  in  various  nutrient  media  (which 
'  kitiuded  broth,  peptone,  gehttine,  and  agar-agar)  gave  rise  for  the  most 
part  to  colonies  of  a  gli-^tening  bluish-white  colour,  and  consisting  of  a 
'  et^hylococcus  which  only  liquefied  gelatine  after  the  lapse  of  some 
OODrioerable    time.       Occasionally    bther    organisnu    were    found    of 
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snil  tlieil  iifiui-  uiglii  weeks.     Thii' 
I  have  eiHUiineil  ticctioDS  of  the  t 

Tli«  skin  was  cut  in  ponffir 
ukI  (lie  sections  stained  in  geiiti 
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ezocss.o£leueocjto»iiLitbfi.ooniiiBi,  aadjinihe  Malpighianlaytr,  theeells  oiimiiOatbg«Bk.' 
foR  the  moft  part  faintly  staimdm.  .The  fltratnm  eomoam  ifas  absent,  and  skSt'DiiM;  ^ 
no  Buciw-orgaQiaaM  could  bei  detected.  ia>ihB  seotiona,  eaieept  one  or  two  Dr.  ~ 
cocci  on  the  surface. 

The  spleeu  sectiona  shoited  tiDgorgement  with  blood,  end  nmoh  pigment 
from  broken-up  blood  corpasclea  vaa  .preaeot  amongst  the  splenic 
cells.  Here  and  there  bacilli  were  soatterod  through  the  sections,  but  of 
what  species  I  cannot  saj. 

The  kidney  sections  showed  the  changes  o£  advanced  interstitial 
nephritis*  Numerous  bacilli  were  present,  eyldentlj  not  all  of  the  same 
species.  They  were  most  abundant  at  the  edge  of  the  sections,  which 
suggests  that  they  were  intrusive  putre&ctive  organisnis.  Some,  however, 
were  present  here  and  there  in  the  central  parte  of  the  sedionBy  even 
inside  blood  vesseb,  but  these  were  not  numerous.  One  or  two  stiay 
cocci  and  diplococci  were  observed. 

It  will  be  seen  that,  in  part,  owing  to  the  difficulty  of  procuring 
suitable  material,  the  conclusions  that  can  be  drawn  from  the  preceding 
observations  are  not  decisive. 

As  regards  'the  histological  changes  in  the  affected  skin,  I  have  been 
able,  thanks  to  the  fortunate  opportunity  for  excising  a  fragment  from 
the  living  patient  in  the  very  earliest  stages,  to  observe  them  at  a  much 
earlier  period  than  I  believe  has  been  hitherto  done.  These  changes 
appear  to  be  most  marked  in  the  deepest  layer  of  the  epidermis,  rather 
than  in  the  true  skin,  and  to  consist  in  a  dropsical  condition  of  the 
epidermic  cells,  which  are  separated  by  an  intercellular  exudation.  I 
could  find  no  indication  at  this  stage  of  the  exudation  of  fluid  and 
leucocytes  between  the  derma  and  epidermis  seen  by  Dr.  Savill,  thriugh 
the  lymph  spaces  of  the  corium  were  manifestly  distended  in  place*  with 
serum.  In  the  sections  of  older  skin  taken  at  post-mortem  examinations 
eight  to  twelve  weeks  from  the  commencement  of  the  disease,  the 
ap;  ero  those  of  old  inflammation,  patches  of  brownbh  yellow 

pigmci.  ered  through  the  corium  and  Malpighian  layer,  with  an 

excess,  not  very  marked,  of  leucocytes  in  the  corium,  and  a  tendency 
to  proliferation  of  the  deeper  cells  of  the  Malpighian  layer  nuf:h  m 
might  be  expected  to  follow  a  protracted  inflammation.  The  rnA'-ke/l 
desquamative  changes  appeared  to  have  their  lower  limit  in  the  i\f:t'^t*-M 
cells  of  the  stratum  corneum,  or  in  the  stratum  graniilosnm.  In  j.^u^', 
of  the  cases  examined  at  this  late  stage  was  there  any  indi':ation  '•/  the 
easting  off  of  any  of  the  cells  of  the  Malpighian  layer,  and  in  the  ve-ry 
early  case,  desquamation  had  of  course  not  commenf:f;^l,  J  ^'M  inti 
succeed  in  detecting  any  exudation  of  fluid  betwf:^^  the  'U-.nnn,  tin*\ 
epidermis,  whereby  the  latter  was  exfoliated,  as  seen  by  l)r  S«ivi)l.  h«if. 
I  cannot  speak  of  the  intermediate  stages,  which  I  have  }ifu\  wt  op^^ff 
tunity  of  investigating.  I  have  been  unable  to  U'i/ty!u\^*'t  a>  r<-t//ir<)n 
microscopical  characters,  any  essential  differenee*i  U:ty/<<-ti  rJi<-  iutnSi\t\ 
histology  of ''  epidemic"  and  ordinary  eczema,  in  >.\t\U'  of  iIm-  'li^T.-^irniliinty 
which  they  undoubtedly  exhibit  in  their  clinieal  i-UnrtuSit*. 

With  reference  to  the  existence  of  a  sjie'-ifi'  rni'-ro  ttr^i}tu\*^m  in  the 
disease,  it  will  be  seen  that  my  obsenrmtionn  Smvo.  »y>  far  yielded  a 
negative  result.  If  the  malady  is  truly  r/,iit.ii^iouH  it.  is  eminently 
probably  that  the  virus  is  a  living  organ  i.Hni.  'I  he  fn^-t  tliat  the  onset  is 
often  localised  and  trivial,  and  is  followc<l  nfter  n  wwjk  or  two  by  a 
generalised  and  symmetrical  eruption,  jHiintH  to  j^eneral  infection  of  the 
blood  in  these  ca«es.  Yet  the  cultures  miulc  from  the  blood  in  my  case?, 
as  in  most  of  those  made  by  Dr.  Kisien  Uussell,  have  yielded  no  result. 
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organisms  were  fouad  there.   The  most  noteworthy  changes  were  in  the   j^pp.  j^  >*o.  u. 
Malpighian  layer  of  the  epidermis,  where  the  cells  were  more  or  less  oT'iwi-k 

separated  by  exudation  (with  here  and  there  indications  of  the  extrava-  of  B^iemk*^ 
sation  of  white  and  even  red  blood  corpuscles)  and  appeared  as  very  well  §JJ*c«bSS.*  ^ 
marked  "  prickle-cells."  These  cells,  especially  the  middle  and  upper 
layers,  were  swollen  and  dropsical,  the  nuclei  staining  badly,  though  the 
nucleoli  were  distinct.  This  change  was  more  marked  in  some  places 
than  in  others,  and  where  it  was  most  marked  another  change  was  also 
visible,  namely,  the  appearance  of  irregular-shaped  deeply-stained 
granules  and  rod- like  bodies  amongst  and  between  the  epithelial  cells. 
At  first  sight  the  belief  tliat  thei^e  were  micro-parasites  of  some  kind  was 
inevitable ;  they  were  sharply  outlined,  and  deeply  stained,  especially  in 
sections  stained  in  gentian  violet ;  but  they  were  very  irregular  in  form, 
some  being  spherical,  some  rod-shaped,  some  clubbed,  and  some 
branched,  so  that  they  lacked  that  uniformity  which  would  have  been 
expected  in  a  given  species  of  bacterium.  For  some  time,  however,  I 
entei*tained  hope  that  they  might  stand  in  some  relation  to  the  disease, 
until  finally  I  discovered  precisely  identical  appearances  in  the  Mal- 
pighian layer  of  the  skin  in  a  case  of  human  anthrax  which  had  been 
cut  and  stained  in  the  same  way.  I  am  unable  to  state  their  real  nature 
with  confidence,  but  I  suspect  that  they  are  in  part  nerve-endings,  and 
in  part  chromatin  granules  derived  from  the  bieaking-np  of  the  nuclei ; 
perhaps,  also,  they  may  be  in  greater  part  due  to  coagulation  products  of 
the  exudation  fluid  between  the  cells.  I  have  been  thus  unable  to  de- 
monstrate tbe  existence  of  any  undoubted  micro-organisms  in  the  sections 
of  skin  from  this  apparently  favourable  case. 

Further  opportunities  for  studying  the  histology  of  the  disease  were 
available  in  some  material  from  three  fatal  cases  which  was  kindly  put 
at  Dr.  EHein's  disposal  by  Dr.  Savill.  These  cases  were  amongst  those 
described  at  length  in  Dr.  SaviU's  paper  read  before  the  Medical  Society 
of  London  in  November  1891,  and  which  appeared  in  the  British  Journal 
of  Dermatalogy  in  1892. 

Case  VI.— George  H.,  aged  82  (Case  M.  XIV.  of  Dr.  Savill's  series), 
died  in  the  Paddington  Infirmary  in  1891,  six  weeks  from  the  com* 
mencement  of  the  disease,  which  had  been  severe  and  general,  attended 
by  extreme  prostration.  I  have  examined  sections  of  two  pieces  of 
skin,  and  o£  the  liver  and  kidney  from  this  case. 

One  piece  of  skin  was  apparently  from  the  forearm  or  leg,  the  other 
from  the  palm.  They  were  embedded  in  paraffin,  and  cut  with  a 
Cambridge  rocking  microtome  (the  sections  being  37^  in.  in  thickness) 
and  stained  in  gentian  violet. 

The  thinner  piece  of  skin  showed  the  stratum  corueum  almost 
entirely  detached,  the  well-marked  cells  of  the  stratum  granulosum 
forming  the  apparent  free  surface.  The  stratum  corneum  was  doubtless 
loosened  by  the  process  of  desquamation,  and  its  detatchment  accidental. 
The  superficial  layers  of  the  Malpighian  stratum  were  badly  stained 
and  showed  numerous  clumps  of  yellowish  pigment ;  the  cells  were  in 
places  dropsical.  The  deep  layer  (^  the  stratum  Malpighii  showed  well- 
stained  cells,  not  mach  separated  by  effusion  ;  amongst  them  were 
numerous  granules  darkly  stained,  but  irregular  in  size  and  shape, 
resembling  the  granules  of  the  stratum  granulosum,  or  the  irregular 
fragments  of  chromatin  in  some  of  the  nuclei.  I  could  not  recognise 
with  certainty  any  micro-organisms  in  these  sections.  The  eorium 
showed  practically  no  changes,  except  the  presence  of  clumps  of 
yellowish  pigment. 

The  piece  of  skin  from  the  palm  showed  very  similar  changes  :  the 
stratum  cornea m  was,  however,  in  large  part  present,  and  on  its  surface 
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avAL  Gbbkn  Inhbmabt. 

Case  XXV. 
illiam  A— ^,  A^d  67. 
nnarr  on  the  27th  March  18)3.  Su^ing 
i  12th  Maj  1693  the  emptioQ  in  an  erjtbe- 
nred  on  the  elbows  and  rapidlT  ('xl«nd«d  over 
mde,  also,  but  ia  a  slighter  degree,  over  the 
rood  deal  of  thickening  and  Induration  of  the 
(orearma,  the    large   flat  papules   becoming 

lid  not  auSer,  bnt  he  was  much  trouble<I  with 
h«  skin  ;  so  severe  at  times  as  to  prevent  him 
followed,  leaving  the  ekin  of  the  arms  lender. 
3e  was  about  10  weeks. 
See  Plate  III. 
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Bbthnal  Gbebm  Infibmart. 
Case  VL 

George  I ,  aged  76. 

This  patient  was  admitted  into  the  Infirmarj  on  the  23rd  December 
1892,  suffering  from  hemiplegia.  Eruption  appeared  in  a  papular  form 
on  the  4th  May  1893,  and  first  showed  itself  on  the  forearms,  then  on 
the  thighs  and  legs,  but  soon  developed  into  a  general  dermatitis,  the 
skin  becoming  shining  and  oedematous.  Patient  suffered  from  losff  of 
appetite,  sicknesES  and  diarrhoea  for  about  two  weeks  before  appearance 
of  eruption.  General  desquamation  followed,  the  epidermis  of  fbet, 
hands,  and  legs  separating  in  large  flakes.  There  was  great  prostration 
and  exhaustion  throughout  the  course  of  the  disease,  and  the  patient 
died  from  asthenia,  on  the  9th  June  1893. 

See  Plate  V. 
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App,  A.No.  11. 

On  an  OutbriAk 
of  Epidemie 
Skin  OistiAaai  Iv 
Dr.CoFflDMk 


OauOMkn^  BnssiL  Gjlecs  IxriKMAxr. 
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'^''^^  Aw.A.5«.n.         II  — INFIKMARY  OF  ST.  LEONARD'S,  SHOREDIT( 

f. '  E  ri'i-*  Ob  n  Oatkmk 

^*"-  ^':*  iL^'SiSi   u-       While  niv  n^port  od  the  outbreak  of  epidemic  skia  disease  at  1 

Dr.  CcpcBHi.       Gn^u   Inurmftrr  wa$  passing  throagh  the  pres«,  I   Lemmt,  throi 

Downes,  that  two  or  three  cases  of  what  appeared  to  be  tb 
adfection  hail  r«Hrentlj  cijme  onder  treatment  at  the  Infirmary 
Leomirii's  Work  Louse,  Shoreditch. 

Aocurdinzlv.  rariv  in  Mav  1894,  I  visited  the  Infirmarr  ; 
purposes  of  investigating  the  local  circumstances  of  the  oatbreak 
Me«  ileal  Sn  pterin  ten 'lent  (>Ir.  Forbes)  informed  me  that  the  dise 
£r»t  litrtrLi  nor:<-eil  in  the  ca^^  of  a  patient  named  William  W- 
50  v^-ar^  ft  age.  wh«>  :<tateil  that  he  had  had  a  similar  attack  1] 
prior  to  admission.  Tiiere  were,  at  the  date  of  mj  visit,  I  was  xbA 
10  cases  of  an  apitaientlj  similar  nature  under  treatmenU  0H\ 
roond  the  warJ>  with  Mr.  Forbes  we  found  that  the  number  of 
waii  Mime  what  larger  than  had  been  anticipated;  in  a  fewin^ 
the  «ii«^i>*'  had,  apparently,  from  its^  comparativelv  mild  charMlei 
OTerloi'ke<i,ai>d  t]:tr  p;iti^*nr>  them«elve>  had  made  no  special  coopl 
On  -♦'venil  Millet pifnt  occasions  also,  1  visited  the  Sbolre 
Iiitirm:iry.  and  lia\e  thus  seen  nearly  all  the  cases  that  haveoccurr 
to  the  time  of  writinL'.  On  two  of  the^e  occasions  Dr.  And 
^  secupil  A  liiimber  *A  ^umple^  of  hl«»od,  exuilalion,  &c^fbr  bacterid 

J^  examination  ;  but.  Tinfoitimately,  up  to  the  present   the  results  oh 

by  him  Lave  l>een  practically  netjative. 

There  cannot.  L<»wtver,  l»e  any  <1oubt  that  these  cases  of  skin  t 
at  thf  Slioredirrh  Infirniary  are  identical  in  nature  with  thotie  wl 
prvxiiiUily  inve>tig:«tLd  at  the  Betlinal  Green  Infirmary.  Wit 
object  of  s?u>»tantiatiiijr  this  statement,  I  append,  in  brief,  the  d 
hirti  r'u-s  «»t'  tiv»-  of  iln  SLiTtditoli  cist-.  These  histories  Mr.  Forb< 
})e»'i    i'«'0«l  »'i.«'i]L:b  Ti.i  «M.pv  tt-r  m*-  fin  m  the  InBnnarv  ree^^nis. 

A»  ^h"!'  1;!'  1:.  ■■i'-  ^Mi-  w  :t:i».---.  ■!  in  *Aw  previous  uutbrcuL'S  dt  R't 
Gi-- I..  r:i'lil:;.-j*"i:  .iii-l  M.irv  l-?'«'ni-.  th»*  inridt-nco  of  the  «i:>eiu<ie 
];."Ij  ;::.i:*»'<i  ;iliii<"-t  »ii::r«iN  t"  tin-  Iiiiinnarv.  Ilt-rc-  lLer«  have  ^ 
tin;-  f.ir.  .'1  i-;!- -  .a  :li  ti\f  il ;  rli--.  fist  of  a  total  at  the  t:m^  lh:» 
-i:-'-;  -  I  '  :, .11. •■:.<••'•]  <»!  I  i!'  I'jiti-y.r-.  ;  uliilt*  <»ulv  tiv«*  cas<*s  liavt-  «>•» 
ir.  t".  ■    \V<'i  k!i"i;--.  wl  i-  1:  ::;.ii!i-.!:;if.  'v  ;ali«»ins  the  Intirmarv. 

Mi-:-.-«i\»-i-.  :i-*  ill  trii.'T  Ui-'.i:. <•.-«.  tin-  <li><'tisc  ha>  for  the  ni'^i 
'^iii;^!!  •!  out  j»fr«'n^  «i\.r  midiilc  ;i_;f  \Nh«'W».Tc  <lt']»ilit«tcd  bv  pn 
(lirMi.ii'  illii* --s  of  oiir  kiii'l  or  ;iiiiith«-r.  Vho  sex  iucidenceof  attac 
sh'twri  n(»u'*'''^  (li'-p;iritv  ;  '2'A  innli  -  jtinl  L''^  females  havinj;  Inft-nalta 
of  ^vl.MMl  four  ni.'ilt—  jiii<l  <;i.h  t'lo.-il"  havt-  di^sl.  The  total  iium 
pjiticiit'^  nil  tin-  )»'-«»k-  nt"  tl:»-  Ir:ririn;ir}  oh  March  31st,  1891,  wa>  4 
whom  227  Nv«T«'  innh'^  mii<1  '222  t«'m:il«'>  (  includin<i  infants). 

On  th«-  sani»-  d;it»'  \hv  iiiiiiat*-^  of  thr  W(.»rklu)Uso  numbered  791 
mak"^  jiiid   \2''i  f<'nial«'  (iiiclmlin;,'  inf;iiit>). 

On  nijikin;^  in«|uir y  n^   t«»  th**   pos-ibh*  t*xcitin«x  rausc  (>r   caus**s 
«'[)i(l<'[ni(;  :it  Sh<»n<litch  Infirmary.  I    found  a  )  «'lief  prevalent  that 
in  >imu'  wnv  or    <»th<'r    Imm-u    bron;_dit    about  through   the    water  ^ 
which  i*-  p<TijliHr  to  tin*  in*^titJtion. 

J*n.'vioii.slv  to  Jun<*  1^9.*i  both  Workhouse  an<l  Intirmarv  were  si; 
with  watrr  from  th<'   nuiins  of  th»'  New   River  Water   Companv,  1 
tln-y  obtained,  in   addition,  a   ronipariitively  small   (juantity  from 
on  the  |>rrmiH's.      In  Fchrnary  1s<j:^    this   well    was  dce]>ened  by 
to    the  extent    of   KM)  fect,  suflicient   water  beinf!j  thus  obtained 


qunlity  in  bulh  i 

mny  ohininn  hy  far 
excluiM  from  ilii;  Wn 


1U7  dietary  ;  millc  is  nlao  r>a|^>oMd  li 

I  totftl  i»moiini  mpplied  »t  any  oqb  I 

iHji-tioiu  ni  the  iiislttiitioa,  of  wiiicJi  UkL 

till!   Inrgcr   tbaro.     Indvcd,     miik.  is   |«etk 

klioiise  iliirtKrifis,  except  sncfa'  small  qui 


HippHnl  in  t«M  ami  jiuiliHngK. 

Taholntion  »f  lh«  inmairt  of  tlio  Tolirmarj-  lUmrkenl  tn^  «r)i[<h 
(lisniMi  nccordin^  In  tlii'  TnrtoilH  fnod-rtoffs  ootoprisetl  m  lllFJr4 
tlw  time  of  iimmiim,  MboWd  thnt  of  ttrn  50   (latiiriitn   (oac  | 
cnmr  in  with  tliu  ilbnsu  ii<  not  inrlntloil  ii      '  ' 
lofliinan  darici){  llin  i-onnw  cf  tlii>  cjiidein 
25,  or   .W  jxT  cent-,  wti*  p 
2,  or      4 
13,  ( 


a  niiinlit^r) 


inljiinillg 


23,  or    4a 
i,  or     it        „ 
50,  oi- 100        „  ,.  „  „ 

Ae  was  funnd  to  bo  Ihe  cft>e  in  the  eaHier  epkietni<B  at  ll»| 
Greeii  mid  Citr  of  London  Infirmaries,  k>  l»eni  it  will  be  m 
the  rarioue  Articl(«  of  <li<^t  AuppHod  to  patients  i 
wan  iho  onlT  one  which  hud  been  taken  in  comotoa  byaUd 
bj  the  disenw.  At  the  game  time  it  is  Dot  shimnisviI  to  %>  i 
inniBtcs  of  the  Workhouse.  Five  vaset,  uf  tfat;  diM 
occnrreil  in  the  House,  hiit,  as  will  be  seen  later  m  Uii^  rvpnrt,  i)i«r« 
reason  for  belitrving  lltnt  all  these  persuna  hud  obtained  nnd  caoaaa 
wying  ijusnlUies  uf  milk. 

On  ac4M>iinl  of  these  i«ctn,  and  of  my  prprir—      -:  -  -  ,•  rtl 

infirmiirieH,  I  made  Kpectal  inquiry  as  lo  ihe  j(  r  t 

milk  tupply.     In    view   of    the   i-e»ulls   of    n,.  .;  t 

BeiJiaal  Green  and  t'Ky  of  I^iulon  Iniirmnrivs.  :■ 

iBterestin^  to   learn   that  tho   Kamo    milk    L-utilrTK  tor-, 
HomeFlou,  had   also   leen  SHpplying  the    Shorcdilch    ^^ 
Infirmai-y  for  some   two  years   pt&U     Tlie  auioutit    of 
lesrat,  htiil  Bvcrniied  37  bnrn  gallons  {«vr  liiem  for  the  f.,i- 
to  my  firM  ri.'il.     The  Ckrk  informed  me  that    Ui<!  C' 
tke  Shorciliteh  Uuanlians  is  at  present  It.  S\<i.  per  V.< 
per  barn  gallon    above  the  contract  price   of  milk   sv.\- 
oootmctors  lo  Bvllinal  Green),     The  terms  of  tho  coulvi. 
BB  follows; — "  Ueiiiiiue  new  unskimmed  mi!k.  pure  »ti>l 
"  to  regiBler  not  leas  ihan  8  per  eeutuin  of  rreiun  aftt-t 
"  hours  in  an  ordinary  Inclometer  to  be  iiroiidcd  Uy  tbf  1 

The  i>er-cenlage  of  cre&m  iti  ei^tiinHteil  by  the  aion  i 
twice  daily,  and  an  nccoiiDt  io  kept,  which  I  linil  the 
Axsmining.  Thp  storekeeper  informed  id<!  that  iho  qut ' 
supplied  by  Mpwrs.  A.  Iitui  not  been  ^ood  for  a  coii-> 
uid  had  bMNimi'  siidJenly  worse  nboul  the  nuddlti  of  Ft<l 

Having  from  my  previous  iDvesligntiminiuiooutkreak>  . 
■  akin  dieenoe  in  i|utii>tion,  funml  leason  lo  lielievi-  tlmi 
period  of  the  diaeose  up  to  tho  date  of  nppeaiiinee  of  r;, 
usually  about  a  foiliii^lit,  1  paid  special  attention  to  the  >tbrvkMp< 
recent  uf  i(uality  o[  the  milk,  as  regards  e{>ecific  gravity  aiwl  MioM 
creiun,  during  ihe  week  bnt  onti  previous  to  the  oulbcenk  of  <thti 
ease  in  the  Intinunry.     iiuch  reeord  for  March  12lh,  18!H  (ft  fotta^ 

■  SUntj  Mania  girttr  ih(  crpum  of  fun-creani  milk  u  ICKIS  ^ait.  om  ooat, 
of  half-cteiUDwl  milk  as  S-6  vols,— Text  Book  of  U^gicne.  vol.  t,  n.  43S. 


^ 
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App.  a.  No. 


previous  to  appearance  of  eruption  in  the  first  case),  and  for  the   two  ^ 

previous  and  two  following  days,  I  give  below.     From  this  it  will  be  cinuiOatbK 

seen  that  od  March  12th  the  (imount  of  cream  was  less  than  half  that  SLSPJ^^^^ 

required  by  the  terms  of  the  contract.  ^*  Copenuuil 

Table  showing  <Sp£CIFio  Gsavity  and  Per-centaqe  of  Cream  ia 
Milk  supplied  to  the  Suoreditch  Workhouse  and  Infirmary. 


■  Ill      1 

Sp.gr- 

Per-centage  of 
Cream. 

March  loth,  1894         "  {a  "      -    "  -        ' 

"  ^2th  „     .{f-  .  -_    : 

„    13th  „        -  {5f;-    _  - ,     : 

1,033 
1,083 
1,031 
1,031 
1,033 

5  per  centum. 

^   f>        ff 
3  per  centum. 

5  per  centum, 
fi    If        ft 

5      „             n 

From  previous  acquaintance  with  the  method  in  Which  Messrs.  A.'s 
business  was  conducted  it  was  obvious  that  it  would  be  impossible  to 
trace  the  actnal  source  of  the  milk  which  had  been  supplied  to  the  insti- 
tution on  any  particular  day  or  days ;  the  names  of  different  farmers 
borne  on  the  labels  of  the  various  milk  cans  affording  no  guarantee  that 
the  contractors  were  even  dealing  at  all  with  such  a  man.  For  these 
reasons  it  was  quite  hopeless  to  undertake  search  for  any  possible  source 
of  contamination  of  the  milk,  human  or  other,  assuming  that  there  was 
ground  for  suspicion  that  the  milk  bore  some  causal  relationship  to  the 
disease  in  question. 

That  some  such  causal  relationship  did  actually  exist  it  is  impossible 
to  deny  ;  and  such  a  hypothesis  is,  I  think,  not  inconsistent  with  the 
observed  facts  of  the  case. 

Reference  to  the  Infirmary  diet  table  shows  indeed  that  milk,  as  such, 
is  to  be  given  only  in  connexion  with  diets  Nos.  4  (low)  and  7  (children). 
But  it  enters,  in  small  amount,  into  all  other  dietaries,  along  with  the 
lea  ooDBUmed  at  breakfast  and  supper.  As  a  matter  of  fact,  however, 
practically  all  patients  in  the  Infirmary,  as  I  was  informed  by  the 
Medical  Superintendent,  receive  an  extra  half  pint,  at  least,  of  milk 
daily.  In  the  Workhouse,  on  the  other  hand,  no  milk  is  supposed  to  be 
given,  except  such  as  is  contained  in  tea. 

It  will  be  seen  from  the  appended  lists  of  cases  of  the  skin  disease  that 
all  with  the  exception  of  five  occurre<l  in  the  Infirmar}',  and  it  was  not 
until  the  malady  had  attained  fairly  considerable  dimensions  that  the 
first  case  in  the  Workhouse  was  observed. 

On  l>eing  informed  of  the  occurrence  of  this  case  (Charlotte  C ^ 

art.  62),  I  asked  whether  she  had  been  in  receipt  of  an  allowance  of  milk 
and  was  told  by  the  Medical  Ofiicer  that  such  was  not  the  case,  the 
patient  being  on  infirm  diet  only.  This  being  so  it  appeared  not 
unlikely  that  some  new  light  might  be  thrown  on  the  etiology  of  the 
disease  by  investigation  into  the  special  circumstances  of  the  case.  As 
a  i'esult  of  such  further  inquiry,  however,  it  appeared  that  this  woman 
had  been  employed  since  January  28th,  1893,  in  the  Matron's  Stores, 
and  in  consideration  of  such  extra  work  had  been  allowed  a  quart  of 
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AFF.  A.  So.li.   milk  dailj.     Two  other  women  earned  H ud  E had,  I  foand, 

Onv^bMttk   been  employed  in  the  Mmtron's  Ston»  for  m  longer  period  thmn  C— 
of  EpiAniiK         init  neitheroF  these  had  received  snch  extra  allowmnee  of  milk.     Neh 


l»r.C 


4 
I   ■ 


T^T'  Df^^cSrmi!^      of  these  women,  up  to  the  present,  hv  contracted  the  disease.     Aj  & 

'"' '       '  as  coald  be  learnt  C had  never  visited  the  Infirmarj,  bat  beinfr  ove 

GO  years  of  age,  she  could  go  out  of  the  house  for  a  abort  period  ouo 
everv  fortnight. 

The  oth«;r  Workhouse  eases  (Nellie  C »  Kt.  22  ;  Priacilk  C 

et.  49,  Sophia  (f ,  »t  64  ;  and  Henry  S ,  set.  65)  either  occnrre 

or  were  first  noticed  later  on  in  the  course  of  the  epidemic.  As  &r  i 
is  at  present  known  these  four  patients  had  not  been  having,  previoos  t 
their  illness,  any  milk  beyond  that  given  in  the  tea.  In  view,  howeva 
of  the  definite  statement'  to  this  eflfiect  made  to  me  .in  the  first  instane 

with  regard  to  the  woman  C ,  it  is  somewhat  doubtfiil  whether  nd 

etstenient  in  reference  to  these  cases  can  be  implicitlj  relied  on.  I  fan 
since  learnt  that  one  of  these  women  had  been  receiving  an  allowaoop  d 
from  one  to  two  pints  of  milk  daily,  and  thai  it  is  probable  thst  sfl  the 
other  r*a«ei«  had  obtained  varying  quantities  of  milk  although  thejhad 
no  definite  allowance. 

A)l  the  patients  attacked  in  the  Infirmary  had  iHeviooslj  bam  ^^ 
a  greater  or  less  quantity  of  milk  daily,  and  with  the  ezceptioD  of  m^ 
I  was  quite  unable  to  find  any  article  of  diet  which  was  ooounoo  tc 
all  the  perzions  in  the  Infirmary  who  snflTered  from  the  malady  u 
question. 

Neither  could  I  discover,  in  the  surroundings  of  the  '>matyg  of  th 
Workhouse  and  Infirmar}',any  circumstauce  which  was  peculiar  to  thoi 
attacked  with  the  disease,  or  even  to  those  parts  of  the  Inatitotion  1 
which  cases  had  occurred. 

S.  MOXCKTON  COPEMAN. 
August  1894. 


ADDENDUM  A. 

SiiuREDiTH  Infirmary. 
CuNirAL  History  of  Cases  of  Epidemic  Skix  Diskase. 

Case  L 

John  H ,  aged  7:>,  tulniitttMl  on  the  l^»th  January  1894,  suffering  fion 

brunchiti^,  was  un  diet  3  meat  and  ix>tat<K-s)  with  half  a  pint  of  milkfo 
seven  weeks  In^fore  eruption,  always  Lad  half  a  pint  of  milk  daily  since  hi 
admission.     Bronchitis  treated  by  simple  expectorant  mixture. 

Ai)ril  IHli. — Numerous  small  red  ]»imi>les  on  chest ;  general  conditio] 
noriiijil  :  skin,  itchy. 

Aj^ril  loth. — Si>ot.s  extended  down  arms. 

April  11th.— .'•^ pots  all  over  body,  arms,  and  legs. 

Pimples  now  gradually  coalesced  so  as  to  form  a  uniform  redness;  eye 
watering;  eyelidn,  (edematous:  coujunetivje  injected  ;  some  dischan 
from  ears.  Temperature  v as  up  to  1(H>  about;  every  evening,  and  norm 
in  tiie  inoniiiig.  On  the  13th  it  rope  to  ]n3  at  'i  p.m.,  but  after  ti 
gni<lually  fell  to  normal,  and  binee  the  lf»tl.  of  April  has  only  been  a  couj 
of  time-  a))ove  normal,  and  even  then  never  above  100  .  His  general  heal 
wa-.qTiite  as  good  as  ever,  the  irritation  m..de  him  restless,  but  his  appet 
was  as  usual,  'ihe  urine  occasionally  contained  albumen.  Testicles  we 
swollen. 

April  -jr.th.— Desquamation  set  in  all  over  body.  On  the  hands  and  f( 
of  this  patient  the  denquamation  was  remarkablv  coarse  ;  the  epidermic 
several  of  the  lingers  came  off  whole,  leaving  lu?hind  a  tender  red  skin 

At  present  patient  is  subject  to  occasional  relapses. 
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Case  n.  Arr.A.Vo.i 

George  S ,  aged  60»  admitted  on  the  28th  Deoember  1893,  mifEbriiig  of  Spidemio 

from  heemoptjBis.  At  time  of  eruption  diet  was  No.  4  (milk  diet)  with  S?  oSSSn! 
half  a  pint  of  beef  tea  and  half  a  pint  of  milk ;  was  on  that  for  2i  months  ^*^^ 
before  emptiony  haying  been  always  on  milk  since  his  admission. 

Eruption  began  on  the  17th  April  1894,  as  red  patches  on  the  baoks  of 
the  fingers  close  to  the  naila  These  patches  were  not  itchy,  they  gradually 
spread  up  the  arms  and  oyer  the  bo^  and  legs.  In  between  the  patches 
a  number  of  small  minute  papules  appeared,  and  according  to  the  patient 
these  spots  were  extremely  itchy,  ^e  face  now  became  swollen  and 
'*  lumpy,"  eyelids  oedematous;  cedema  was  also  present  over  the  body. 
Temperature  was  mostly  aboye  normal,  but  neyer  higher  than  101*8^. 

Albumen  was  always  present  in  urine. 

Patient's  condition,  which  was  by  no  means  good  before  the  attack, 
Buftering  as  he  was  bom  phthisis,  now  became  worse.  On  the  3rd  May, 
patient  noticed  "  lumps "  in  his  axilla.  Qluids  were  found  acut^y 
inflamed,  gradually  went  on  until  abscess  formed,  which  was  opened  and 
pus  drained  off.  Patient's  ankles,  knees,  uid  elbows  became  much: 
swoUen.  General  condition  getting  worse.  Testicles  swollen.  Abscesses 
formed  near  the  joints  and  over  yarious  parts  of  the  body.  Much  of  the 
eruption  in  a  pustular  condition. 

May  19th.— Patient  gradually  sinking. 

From  this  date  until  the  25tn,  when  patient  died,  the  eruption  seemed 
gradually  to  become  cleaner  and  less  pustular. 

P.  If. —Done  on  the  28th  May  1894.  Body  generally  was  yery  dropsical ; 
there  was  no  appearance  of  the  skin  affection  from  which  patient  was 
suffering  when  he  died  except  a  little  about  the  eyes  and  soles  of  the 
feet. 

ITear^.— Marked  pericardial  adhesions ;  yalyes,  atheromatous ;  left  yen- 
tricle  hypertrophied. 

Lungs. — Both  apices  contained  cayities  with  some  surrounding  consoli- 
dation, fluid  and  adhesions  present  in  both  nlenral  cayities,  more  fluid  on 
the  left  side  and  more  adhesions  on  the  right.  liyer.  spleen,  intestines, 
and  kidneys  congested.  Number  of  small  whitish  eleyations  noticed  on 
the  anterior  border  of  liyer. 

OAgmlLL 

Sarah  Y ,  aged  65,  sent  into  Infirmary  on  the  of  5th  May  1884  suffering 

from  sclerosis  of  nerye  centres ;  also  had  heart  disease. 

Bash  appeared  on  20th  June  1894.  Patient  then  on  milk  diet  and  taking 
medicinaUy  Mist  Hydrarg.  cum  Pot.  lod. 

General  condition  of  patient  was  poor  at  time  of  eruption.  At  onset 
no  nausea  or  yomiting,  patient  said  she  ''felt  much  the  same  as  usual," 
took  her  nourishment  well,  complained  of  itchiness  and  feeling  of  heat  in 
the  feet ;  temperature  subnormal  in  morning,  99*4°  at  night.  The  rash 
for  first  three  days  was  limited  to  dorsum  and  sole  of  foot ;  it  first  appeared 
as  minute  scattered  bright  red  papules  ;  these  gradually  became  more 
numerous,  skin  much  swollen,  not  tender;  papules  became  clustered 
together  in  patches. 

On  the  26th  rash  was  spreading,  and  had  got  aboye  ankle,  still  kept  its 
brilliant  colour.  On  27ui  it  was  as  far  upas  knees,  and  the  right  leg 
was  somewhat  worse  than  the  left.  During  these  days  patient's  genend 
condition  continued  the  same  as  usual,  always  said  she  felt  well,  and  had 
no  nausea. 

Once  up  to  the  knees  the  rash  seems  suddenly  to  have  extended  all  oyer 
the  body,  on  which  it  presented  much  the  same  characteristics  as  it  had  on 
the  legs;  occasionally  oyer  the  body  and  limbs  now  one  noticed  some 
'*  crusts "  as  if  there  had  been  some  "  weeping "  (as  in  eczema),  bat  a 
minute  examination  did  not  reyeal  any  yesicular  tendency. 

On  SOth,  face  yeiy  flushed  appearance.  Not  taking  food  so  well  for 
first  time.    Lies  curled  up  in  bed,  and  does  not  wish  to  be  disturbed. 
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'.  i.  Va.  u.   Teinp«imttu«  IW  at  oi^t  (bigbest  during  whole  period  o(  isBhi.     (U 

n  Omtntk     **'  '"^  "  ^^^  mttrited. 

-pttemu  Od  ^<b  Jnlj  n-uptico  nil  OT«r  body  beooiaiiv  mo^  dnUatiBMl 

^  "tx""! '  *^  "^  '''**  B<nl:r.  deaqiumMlan  ia  ptvaeaL     DmqimratioB  not  /n*.  be 

.   nrnim.      |^^^  pteoM.    TbJok   boni;-  tkiii  owf  palaa  <«  bu»ds  aad  aolea  c( 

coming  o£ 

HUi  July.  — DflaqiUinMHine  *EtT  tntlj.    Oeaml  oondilioa  KOttS. 
20Ui  Jutjr.— BoJj  aim!  timba  clau  ul  dtBctttsmaUoii.    9ti3i  rctnua 
banda  uid  foct. 

Dtttlng  tbfn  time  (•tcano&allj  tben  wtts  ■  Usee  of  klbtUDCR  tn  k 
No  sn^v.  Itoveln  tebdfucf  to  co&stliMitioa,  sod  ludtiv««  mm  ti 
given. 

35th  July,— Patient  uot  snirell.  Tampasatore  and  polae  notmaL  I 
bas  re«ppe«Lii<d  on  («et.  Has  the  Bime  ebazaAlenatiis  aa  prerfaa 
(Edema  well  marked.     No  Klfaimdiiiiria. 

lit  AufTifit.— BaaL  ^lid  not  spread  beyond  knMs.  0«nend  coi^ 
wane  !biui  at  uij  prerJooB  time, of  flluMa.  Basil  soboiding.  Chfa 
aome  elimolant  for  firat  time. 

10th. — (Sldeaa  and  rash  gone,  escept  For  aome   ataining 
Utter,    tmproting  ui  benetf  weD.    Tabea  fluid  normdimesi  - 

Case  IV. 

Bobeirt  P ,  aged  &6,  ndmitted  on  tb«  lOtb  May  lf(94,  enflferitvil 

an  inflamed  leg.  Was  at  onoe  prit  on  diet  3  (meat  and  potntDnj  aadbal 
pint  of  beef-tea  ;  no  milk,  Mnlioinally  he>  took  some  iron,  anil  Ifafl  ii 
opium  lotion  Traa  tlie  niipiication  to  leg. 

~  Jnoe  ICtb.^Smoll  plinx'l.r  mnb  on  faci>  tlirat).  amis  and  ]<^  j^nltf 
Uehenone  in  oppenranpe ;  owaetonally  it  ia  in  patchM,  wblcb  are  ronpa 

.  -i — 1_    ...    1^.    _i„_. — J    '-^ctber.    Ho    iianrww 

ITHnpeninre.  nana 


aOtsnOgH 


vomiting ;  tongup,  clean  ; 
Pnlae,  68. 

June  IHth. — Face,  sn-ollen  ;  eyelids,  <»IematoUB  bnga ;  Taab  thicker,  bri) 
colour,  vesicular  hero  and  there;  tendency  to  "weep."  Temperata 
normal  -,  urine,  no  albnmeu ;  tttkicg  nouriabment  well. 

JTime  21et. — Face  very  pnily:  rash  spreading  iDtcnaely  aU  or^  bat 
where  it  prceenta  the  same  characteristicB  oa  it  did  on  a»peatij|g(n& 
and  legs.  Yellow  crosts  on  face,  and  a  conple  of  anudl  Croats  tm  Ia| 
TemperuCnre  is  gindnnlly  rising  to-day -.  normal  in  tbe  miaiRiuig,  gone  i 
to  liJti^  at  night.  Patient  ' '  off  bia  food  "  :  not  so  well. 
I  June  22ad. — Temperature  gone  up  to  101*4°  tbis  morning.  Pobentb 
had  severul  rigors  ;  luine  febrile,  no  albnmen.  Palse  84.  G«od  dcd 
exndatiou  on  face,  bnt  the  reet  of  body  is  free  ;  einUBtion  eeetoa  to  attS 
linen  ;  eyelida  very  "  biiggy,"  aud  bns  coojunctivitia  of  both  eyes.  BJfc 
put  on  large  doses  of  quinine  and  iron  witli  digitalis.  ^j 

Ob  tbe  2^t  much  beitt«r.  Qklema  of  (ac«  less;  ra^  over  bvd|£^| 
to  have  sunk  intu  a  eimple  general  deep-red  injection  of  tu^^ 
leaembliag  the  rash  of  scarlatina,  but  with  a  more  mottled  BppMJM 
Still  baa  one  »i  two  yellow  cmate.  Temperatnre,  B9^ ;  bus  aonte  WmbI 
:  afitb  Jiily,_Body  and  limba  desqnamating  freely  in  Qalcea :  boa 
itohiuefui  now.    Unne,  no  albumen.    Temperature,  normal. 

After  abore  date  deuquamatton  continued  ftnir  «ft;ke  ;  Utuip-.-mli: 
w«nld  occasionally  rise  and  pationt  wonld  not  fee]  >^' I 
tbe  rise  would  generally  ue  found  a  slight  ri'<  . 
vhicb,  however,  as  in  tbe  caae  of  almost  allthe  i- 
teeatuant.  M  present  |20i8/94}  patient  is  atill  ili 
baa  relapses,  and  altboiigb  he  uaa  bad  a  rather  i 
opadilioa  ia  good. 


CUsE  V. 


JofanC — 
with  halt  I 
appeared. 


I 
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Patieiit  was  on  gaiacnm  mixtoze  for  0ometime  befdre  XMh  came  out  oa  ^^'  ^^^^"^ 

the  11th  of  July  lodi.  On'mnOatbm 

The  sarotnin  was  the  first  part  aflldoted,  oansed  intense  irritatiany  and  on  Slf 'niSS!! 
examination  the  skin  seemed  inflamed  and  moist;  pimples  or  papules  ^^c^SSa^ 
conld  not  be  seen.     Qenend  condition  remained  the  same  as  formerly ;  no      ' 
Tomiting  or  nansea ;  no  diaxrhosa  ;  tonpie,  normal ;  nrlne,  normaL 

13th  July. — The  thin  ontide  over  the  scrotum  has  oeeled  off,  lecnring  a 
moist  red  surface,  very  tender;  no  testicular  swelling.  Tenwerature, 
normaL  Patient  feels  well.  Over  the  body  there  is  present  auohenous 
pimply  eruption,  very  thick  and  itching. 

17th  July. — ^Eruption  on  body  remains  the  same ;  scrotum  the  only  place 
that  there  has  been  any  attempt  at  **  weeping."    General  condition,  same. 

19th. — ^Desquamation  in  this  case  "  fine  "  over  all  the  bodr. 

2lBt. — Relapse  of  rash  on  body,  which  was  followed  speedily  by 
desquamation. 


ADDENDUM  B. 
Bhohbditob  LfraiMABr. 
Table  showing  part  of  the  Body  on.  which  the  Eruption  first  appeared.  ' 


Part  first  affected. 

No.  of  Male 
Cases. 

No.  of 

Female 

Cases. 

Total  Cases. 

• 

Per-centage. 

Arm  and  Forearm  - 

Face  and  scalp   .        -        - 

Feet  and  legs 

Hands        -        -  .     - 

Back 

Neck         -         -        -        - 

Chest  and  abdomen' 

Ears         -         - 

Thigh  and  groins    -         -  - 

Scrotum     -        -        - 

14 
3 
3 

1 

1 

• 

1 

1 

18 
4 
8 
3 

3 

'2- 

1 

27  ■ 

.7. 

6 

4 

8 
8 

2 

1 

50-9  percent. 
13 '2    „•     „ 
11-3    „      „ 
7-5    „      „ 

3-7    „      „ 
1-8    „      „ 

Total 

24 

29 

58 

ADDENDUM  0. 

Letter  from  the  Clebk  to  the  Guabdians  or  the  Poob  of  the  Pabish 

of  St.  Leonabd,  Shobeditcu,  London. 

Clerk's  Office, 

213,  Kin^and  Boad,  N.R, 

My  Dbab  Sib,  7ih  May  1894. 

•     •       You  probably  know  that  frequent  complaints  have  been  made  of 

the  qualily^  our  milk  supply  with  respect  to  the  per-centage  of  cream, 

and  samples  have  been  taken  and  analysed  by  the  Sanita^  Authority. 

To  furnish  you  .with  a  complete  history  of  the  proceedings  would  be  a 

lengthy  afOEur  and  is  probably  unnecessaiy.    There  was  no  evideuce  to 

justify  a  prosecution  under  the  Adulteration  Acts,  and  the  Guardians  were 

not  inclined  to  commence  an  action  for  breach  of  contract.    They  propose 

'  to  reserve  to  themselves  further  powei'  under  the  next  contract  they  enter 

into.    The  analysts'  report  did  not  give  tlie  constituent  parte,  but  stated 

merely,  that  there  was  as  to  three  samples,  three  per  cent,  of  water  beyond 

the  **  normal,"  and  as  to  another  sample,  that  it  was  •*  of  low  quality." 

i.  ,With  regard  to  the  water,  I  am  not  aware  that  any  analysis  was  under- 

.token  befatf$  de^peipag.  the  frell.    The  work  was  undertaken  with  a  view 

to  increasing  the  supply,  and  not  from  any  misgiving  as  to  the  purity  of 


^m 


AtT.  A.  No.  II.*  the  wftter.     Alter  the  deepening  yna  completed,  ftnd  before  we  oonuneuo 
OnuiOutiMHk    to  n«e  the  water  in  October  lart,  the  Oaardiaus  recnrod  the  uialnl 
of  Stiidaniic         Kpott,  of  nhicb  I  send  hereiritb  a  oopv. 
nio  DiMM :  bj-      "^  I  am,  *a 

^■^^^O'^-  ROBKBTCtAT. 

Dr.  Oopi»niMi,  C3ert. 

Local  G&remment  Board, 
WbitebaU.  8.W. 


7.  QoAlity  Conrt, 
Chaaevrj  Ijhm.  lioadon,  8.W., 
rth  June  189«. 
Elunple  of  well  water  ooutuaed  in  two  Winchester  quarts  nuiked— 
"Sample  of  water  taken  (rom  well  in  Shoreditch  WorVboaae, aftai 3: 
"  bonca'  continaoiiH  pnapitig.  on  June  22iid,  1893.  at   10.45  •.m..  i 
"  presence  of  Eugiaeer. — R.  Larcombe,  Uaster."  received  on  the  3Sp 
inat  waa  ajialj^ed,  with  the  following  resolta : — 

Tot«l  Bolida  per  gaUon         -  -  -  -    43  -  05  g 

(did  not  blacken  when  heated.) 
Saline  ammonia  pet  millioD        •        •        -        -  0 '  20 

Albuminoid  o: 


Nitro^D  or  nitmtes  per  gallon  .         -  -       Tfoaa. 

Cklonue  oi  chlorides       „ 6  *fi3 

OiTgen  abaorbed  from  permanganate  in  4  boQTB  -  O'OIftl 
Colour  in  two-foot  tnbe  naarlj  coloorlem,  votj  pale  bine. 


I 


Pegiees  of  hardneBs  - 

„        after  boiling     ■  .  . 

The  total  solids  were  oomposed  as  follows : — 
Sihca   .  -  .  -  . 

Oxide  of  iron         .  .  -  . 

Gaibonste  of  lime 

CarboDate  of  magnesia     ... 
Chloride  of  Bodinm   -  -  - 

Sulpbnte  of  Boda    .  -  .  . 

CBTbonale  of  soda     .  -  . 

Combined  water,  trace  of  organic  matter 


-  3  2 

-  0^71  g 

■  traoe 
3-23 
2-96 

■  911 
.  19  1fl 
.    6-60 

1-26 


43 '  05  grains. 


From  the  foregoing  results  it  will  be  aeeu  that  this  is  an  extremely  pnre 
and  soft  water,  eutirelj  free  from  organic  impurity  deriTed  from  aoinwi 
Bonrce,  and  is,  therefore,  well-fittedfor  general  domestio  nse  and  coasonip 
tion. 

(Signed!        H.  B.  Gawoai,  F.I.C. 


Rkposi  by  Pbof.  CKooisEiSK,  M.B.,  on  Samplis   of  Waiek  and  Mm 
submitted  to  him  by  the  GtuABotANs  of  St.  Leonabd's,   Shorehitce 

Bacteriological  Laboratory,  King's  College, 
SiB,  London,  6th  An^nst  1894. 

I  BEQ  to  report  the  results  of  the  bnotetiologieal  analysis  of  tli 
samplsB  of  water  nnd  milk,  in  aocordanoe  with  your  inBtructioni)  from  U 
Oaardians  ol  the  Poor  of  the  Parish  of  St.  Leonard's,  Shoreditoh 
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I  need  not  describe  all  the  technioiil  deftftils  of  the  prooeeees  to  which   app.  a.  2lou  i 
the  samplee  were  snbjeoted,  bat  I  will  briefly  give  the  zesoliiL  on  ao  Onttew 

Sample  A.  was  a  sample  of  hot  water  taken  from  the  kitchen,  Jane  25th,  of  BiridHaiB 
at  9  a.m.    It  waa  received  at  Sing's  College  al  2.90,  and  examined  the  eama  ^[f^ 
afternoon.    This  remark  applies  to  the  ouer  samples  as  well. 

It  was  f onnd  to  contain  abont  60  micro-organisms  per  cabic  centimetre, 
and  was,  therefore,  bacteriologically  Tery  good. 

Sample  B.,  a  sample  of  oodd  wvter,  teken  at  9  a.m.  from  the  tap  within 
the  sink  on  the  same  day,  was  exceptionally  pare.  There  were  practically 
speaking,  no  micro-organisms  present,  a  resnlt  so  anosoal  in  the  case  of 
tap-water,  that  the  examination  was  again  repeated  with  the  utmost  care, 
but  the  same  results  followed.  This  excessive  parity  of  tap-water  is  so 
nniiBnal,  that  I  am  tempted  to  suggest  that  the  samples  may  have  been 
by  some  chance  wrongly  labelled.  This,  however,  is  only  a  matter  of 
scientific  interest,  both  samples  must  be  pronounced  as  bacteriolo^cally 
pure.  And  no  micro-organism  was  isolated  which  could,  in  my  opimon,  in 
any  way  account  for  the  outbreak  of  skin  disease  in  the  Infirmary. 

I  will  now  pass  on  to  refer  to  the  samples  of  milk. 

Sample  G.  was  from  milk  supplied  by  the  contractor  at  7  a.m.,  June  25th, 
and  labelled  No.  1,  Westerdale,  Melton  Mowbray  Chum,  No.  786a.  This 
sample  contained  about  500,000  to  the  G.C.,  about  hsdf  of  which  were 
liquefying  micro-organisms,  and  many  producing  greenish  discoloration, 
and  odour  of  putrefactiou.  No  such  result  could  be  obtained  from  a  per- 
fectly fresh  sample  of  pure  milk.  It  indicates  contamination  from  the  air  or 
some  other  source,  possibly  water.  But  neither  in  ijhiB  sample,  nor  in  the 
other  samples  of  milk  received  at  the  same  time,  was  I  able  to  succeed  in 
isolating  any  new  micro-organism,  or  to  ascertain  any  cause  for  the  outbreak 
at  the  In6rmary, 

Sample  D.,  supplied  by  the  contractor  from  milk  No.  2,  Eady  Whissen- 
dine,  No.  265a,  contained  numerous  micro-orgamsms,  but  there  were  not 
many  liquefying  organisms  present,  or  the  same  septic  odour  in  the 
cultivations.    It  was  unquestionably  the  best  of  the  three  samples. 

Sample  £.  supplied  by  Eady  Whissendine,  No.  1,557,  contained  over 
700,000  micro-organisms  to  the  O.C.,  and  the  same  remarks  which  were 
applied  to  G.  miist  be  emphasized  in  the  case  of  Sample  E. 

These  results  confirm  those  obtained  in  my  previous  investigations  of 
nulk  and  water  under  suspicion  of  producing  an  outbreak  of  skm  disease, 
but,  though  I  am  unable  to  regard  the  disease  as  arising  either  from  the  water 
or  the  nmk,  I  am  of  opinion  that  better  milk  shordd  be  supplied  to  the 
Infirmary. 

(Signed)        Edgab  M.  Gbooksuank,  M.B., 

Professor  of  Comparative  Pathology  and 

Bacteriology,  and  Oirector  of  the  Laboratory, 

King's  College,  London. 
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•  m^BBPOBT  ON  FL'RTHEB  OUTBREAKS  OF  AK  EPI- 
DEMIC BKIN  DISEASE  IX  CERTAIN  METROPOLITAX 
WORKHOrSE  IKFIBMARIES 

Ihuiiig  ih«  fiummcr  of  ilu>-  ytmr,  ami  ^obseqaeni  to  the  ocrarrenw  of 
OBM  vf  ibc  unnmal  form  of  ekiii  'iisesM  u  (be  Betfanal  Omn  ami 
Sbun^tiU-li  InDniiiuir*,  nhicli  [m  formed  ifae  MibJFCl  <if  the  forpgojn^ 
npcmi,  >  muntx-r  uf  otbi-r  anJ  amilar  oatbiea^  of  gremter  ur  itfe 
■■Mgnitii'U^  liaiv  aj.-|4ared  in  certain  olber  infirmariea  &nl  wurfcbMisefv 
CoDccniiiig  tli««e  1  parp**^  si*'i«S  in  tbe  {invent  r«]mcl  bimA  infonuAtide 
■•  i  liKfv  li«en  able  to  galltn. 

loformMioa  having  be«i  rewit^  from  tbe  MedioJ  SapermiendeoUof 
tvo  or  ihivc  of  tbew  other  institulioBR  of  the  sppetirwice  of  thp  (]if««« 
is  qvBtttta  unoog  ibe  patients  uoder  tfiMr  <.-birg«.  ii  appesrerf  desbvUe 
to  leant,  M  nearij  •«  posribk',  lo  whu  eslent  ibe  maUd/  had  reeuMir 
ivnrailpr)  in  ibe  Metropoli.''.  With  this  object.  Dr.  Dovnee  ■ililiimul, 
in  Septraihrr  1^!)4,  a  circular  leiivr  to  ibc  tnedinl  officers  of  mtk  of  the 
MnrofioliiBD  Inlinuniies,  arliijig  wbHher  may  cases  of  lb«  Ammo  had 
bnrn  iibH-ri-il  during  the  jrrtMr-at  yvar;  what,  il  anr,  wa«  ibMr  MBbir; 
ud  wlw-tluT  fiere  were  nn/  caci^s  ontlirr  irpaHnent  m  the  time  of 
writing, 

Tberepli««rc<;eived  tolUbctrcnlar  ehoiredtbai  ftltboogh  one  «*■««, 
■ad  la  two  instAQccs  a  coti»id«niblL-  number  of,  c».>a  oT  l]>e  sooIWA 
**  «ui>l47tDic  ijcrinatitis "  ivere  at  l)in  time  nDiler  trvaimeol,  the  ili^eaK 
bad  \jwn  bv  no  inciin«  e«  widi'I_%  fprrad  or  as  pcvt'aJiMit  aa  raigbt  havt 
been  nDlidiwIctl  from  larious  Hal«nip|its  in  ivrvmm  to  th«  matter  which 
had  foaiid  their  n-ay  into  Die  nttvlical  ami  Inr  pr«». 

Replies  in  Ibo  negalivo  os  (o  occunenco  of  the  disease  during  the 
iraent  year  wer«  rnviretl  from  tbe  rollon-ing  inxtitntioos : — 

Metro po LIT* i»  IxnKMARiEs  nnd  WoEKnorsE*. — Epidemk:  Stix 
Disease. 

St.  George's  Union  Infirmarj". 

„  „       Workhoobc. 

llolbora  „  „ 

„  „       Infirmary. 

St.  Snviom's      „ 

(Threi')  Workhouses, 


1  Infirmary, 


Wiitiiisworih  anil  Cln[)lmui  I'li 
Jlilf  En-l  lufinnarv. 
.St.  i'uncrys  Workhouse. 

„  (Si.  Anne's  Jlom.-). 

„  Infirni.in. 

Infirmary  fnot  ye!  ..jitn). 
lictbnul  (Jiteii  Workli.in.^... 

Strand  Viiion  „ 

„         ,,     Worklionsf. 
St.  JIary.  Islington. 
St.  Giies-in-Uie-Fifids  and  St.  Georgo,  liloomsbury,  Workhouse. 

>■  T.  ),  „  Infirmary. 

Caniber«elt  Ujiion  (Gonion  Komi)  Workhouse. 
Si.  -lulin,  IlHmpsteai),  Infinnnry. 
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Whitechapel  Infirmary. 
Greenwich  Union  Workhouse. 

„      Infirmary.  ?,, 

Paddiugton  Infirmary.  w 

Islington  Infirmary. 

„         Workhouse. 
Poplar  „ 

St.  Olave's       „  (Tanner  Street). 

»  ),  Infirmary. 

Chelsea  Infinuary. 
N(^\v  Wansdworth  Infirmary. 
Parish  Street  Workliouse  (Horsleydowu). 
Lambeth  Infirmary. 

„       Workhouse. 
Westminster  Workhouse. 
Woolwich  Union  Workhouse. 

„  „      Infirmary. 

Hackney  Union  Infirmary. 

„  „     Workhouse. 

Stepney  Union,  Ratcliff,  Workhouse. 

On  the  other  hand,  the  replies  giving  details  as  to  presence  of  cases  of 
the  disease,  either  at  the  time  when  Dr.  Downes's  circular  was  issued 
(September  1891)  or  earlier  in  the  year,  were  received  fi-om — 

Stepney  Union  Infirmar}- ; 

St.  George'a-in-the-East  Infirmary  ; 

St.  Mary  Abbott's  Infirmary,  Kensington ; 

Marylebone  Infirmary,  Notting  Hill ; 

Fuiham  Infirmary  (2  cases  only)  ; 

City  of  London  Infirmary ; 

Camberwell  Infirmary  (I  cAse  only). 

In  addition  to  these  must  be  mentioned  Shoreditch  Infirmary,  on  which 
I  have  already  reported,  and  to  which  a  circular  bad  not  been  sent ;  and 
also  the  Marylebone  Workhouse,  the  cases  from  which  place  had,  I  found, 
been  passed  (m  for  the  most  part  to  the  Infirmary  at  Notting  Hill.  Two 
cases  also  ha<l  been  transferred  from  the  City  of  London  Union  Work- 
house at  Honierton  to  the  City  of  London  Infirmary  in  Bow  Roixd  as 
suffering  from  "  dry  eczema,"  which  were  afterwards  recognii^ed  as  being 
of  the  epidemic  variety. 

On  receipt  of  the  replies  to  Dr.  Downes's  circular  letter,  I  at  once 
visited  nearly  all  the  infirmaries  in  which  cases  of  the  epidemic  skin 
disease  were  under  treatment,  or  in  which  cases  had  occurred  earlier  in 
the  year,  including  the  City  of  London  Infirmary,  whereat,  since  my  repoit 
on  it  to  the  Board,  several  additional  cases  had  occurred.  I  also  visited 
the  Marylebone  Union  Workhouse,  «s  I  learnt  that  Mr.  Eayner,  the 
Me<lical  Superintendent,  had  there  some  cases  under  his  charge  which 
had  not  been  transferred  to  the  infirmary  at  Nottinjc  Hill. 

As  the  result  of  my  visits  I  found  in  certain  instances  that  the  nuniher 
of  patients  actually  suffering  from  the  disease  was  sonu'what  in  excess 
of  that  which  had  been  supplied  to  Dr.  Downes,  cither  lor  the  reason 
that  cases  had  occun*ed  subsetpiently  to  the  date  on  which  information 
had  been  sent  to  him,  or  that  their  nature  had  not  previously  been 
recognised. 

Subject  to  such  additions,  the  uuniber  of  patients  attacked  by  epidemic 
skin  disease  during   the   present  year,  and   also  the   number  of  deaths 


Aj».*.So.  11.  refprreil  lo  tlint  ninliuty  wliirb  have  occihtpJ  aoioDg  eucli  potitnU  np  la 
OotoiWimai.  ^^^  ^""^  *f  Seplcuibor  1094  *re  w  f<dl»w»; — 
otitMinalc ■ — i 

St.  G«<ir|t€4ii.(be-K>!l  loGrauirT     .  .  - 

St.  Mnrj-lebone  „  -  -  - 

Shotcditch  !•  -  •  - 

Stepney  „  ... 

City  of  lADdoD  „  -  -  - 

St,  Marj  AbbotK,  KtrnHinptna,  InfiTmury 
FulhaiD  lafinuar;    -  -  -  ■  ■ 

Cunberwell  Infiriotrj     .  .  -  -  - 

Total  -  .  -  - 


Fi-om  these  figures  U  appears  that  while  the  fsUlit;  rat«  haa  raned 
somewhat  iu  tlie  different  institntions,  the  cases  which  have  tenuiatlcd 
Tatallj  fortu  10-231  per  cent,  of  the  whole  Dumber  attacked. 

Il  is  poM'tlile,  however,  that  the  numbers  (botli  cR&e«  and  destb) 
glvea  above  are  somewhat  too  high,  as,  at  the  St.  Oeorge-in-tbe-EaM 
Infirmary  more  partiailarly,  certoiii  eases  are  incIuJed  in  the  sutistio^ 
affordsd  bj  Dr.  BowUd,  the  Mftdical  Su|>eriiitc»deiiU  in  whicJi  nosliin 
affection  develt^ied  iluring  the  wlu)Ie  iwuse  of  the  illae»s.  Dr.  RovUn 
justifies  such  inclnvionforthe  ratson  Ihol  theca?esapi>c«re<Jcotu.-arr«nll)! 
with  others  in  whit-li  a  quiel  ijiiical  rash  presented  itself,  ihe  nj'iuptoiM 
being  in  all  respects  upparentljr  iJotitical,  with  tbo  single,  ibouurb  Ml 
uDimportunt,  exception  of  the  ustual  skin  Ie8i4ai.  The  qiicstioD  beii^ 
tbns  niistnl,  it  wilt  be  nWessary  to  discuss  it  mora  ftUj-  fartlw^'  ou  in  ll* 
report.  Il  may  lie  mculioned  here,  however,  that  if  tho  casM  in  whick 
no  defluite  rosh  appoaivd — 70  in  Dumber — be  sublr«t'v\  from  i/v 
total  cases  notified  tram  tbi»  inslilution,  the  flgnres,  cobject  to  akK 
mrrectlOB,  wiU  be  5S  tnstcwl  of  126,  nni)  the  total  nnmber  of  atiar^ 
^hting  ihf  year  in  all  ibe  insrilutions  ranpcmed  will  ho  rednooil  fmni 
842  to  272;  while  of  the  17  de«th  iu  tiiis  porticnlar  instilutino  (<rf 
Tvhieh  only  six  occiirrtil  in  patipnts  wlm  had  pn»tet)te<l  a  trpiraJ  rash), 
11  would  have  to  he  snhtractpd,  lenving  for  all  the  iortitotioBs  a 
corrected  total  of  24, 

Additional  F.vcts  kism-ectisg  tub  Hisxoitv  of  toe  Disease. 

In  all  probability  the  disease  under  consideration  in  this  and  former 
reports  i»  by  nu  means  a  new  one  even  in  this  counliy.  At  the  time 
that  Dr.  Savill  bruught  forwani  un  occount  of  the  outbreak  at  the 
J*Bddingtoii  Inliruiary,  Mr.  Uutcliini-ou  ciilled  atlenlion  to  an  epidemic 
which  occurredin  the  Greenock  Parochial  Asylum  in  1888,  In  America, 
Dr.  Henry  Blanc,*  dermatologist  to  the  Charily  Hospital,  New  Oleass, 
published  in  1892  nn  occounl  of  certain  cases  of  whathe  tenDafry/Aema 
E-rfolialivum  Beeurreiit.  His  {taper  is  specially  of  interest,  however, 
because  he  gives  an  extensive  bibliography  of  the  diseaae,  his  references 
going  hack  to  a  paper  by  Bcnjnmin  Goochf  in  the  "Philosophical 
Traosaclions  "  for  1769.  Among  more  recent  writers  oit 'the  subject 
are  Leloirand  Vidal,!    who  gave  the  name  of  Relapting  ExfoUatitt 


f^ 
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Dermatitis  to  this  disease,  a  feet  of  which  apparently  Dr.  Savill  vmn  not    apf.  a.  No,  ji. 
aware  when  he  himself  proposed  the  very  similiar  one  of   Geneml  Kx-  j,^,  ^„  Tiuxhnmk 
foliative  Epidemic  Dermatitis,     The  latter  term,  he  it  noted,  miiktH  no  of  Kiii«lcmi«< 
reference,  as  do  those  employed  by  Leloir  and  Vidal,  and  by  Hlanc,  to  ^"(i'lJISSii!  *'* 
the  proneness  to  relapse  which  Dr.  Savill  himself  admits  i^<  a  marked 
feature  of  the  dis(3aso. 

In  a  recent  paperj!  Dr.  Savill  expresses  the  opinion  that  the  term 
**  epidemic  skin  disease,"  which  I  have  invariably  employed  in  my  reports 
in  dealing  with  this  particular  malady,  is  preferable,  as  indicating  the 
conditions  under  which  the  malady  first  attracted  attention  in  this  country. 
He  further  states  that  the  name  "  general  exfoliative  epidemic  dermatitis," 
besides  being  cumbersome,  "  is  not  altogether  appropriate."  With 
reference  to  this  point  there  is  an  undoubted  advantage  in  the  use  of  a 
tf-rm  which  does  not  entail  the  expression  of  any  definite  views  as  to  the 
etiology,  characteristics,  or  pathology  of  a  disease  concerning  which 
unfortunately  at  present  comparatively  little  is  known.  For  these  and  for 
other  reasons  the  term  '^epidemic  skin  disease  "  appears  indeed  to  have 
generally  commended  itself. 

The  circumstances  of  certain  of  the  outbreaks  of  epidemic  skin  <lisease 
at  pre±«ent  under  consideration  were  somewhat  different  from  thosii^  of 
foroier  outbreaka  on  which  I  have  reported.  Thus,  in  1893,  at  Bethnal 
Green  Infirmary,  and  in  the  more  recent  outbreaks  at  the  Shored  itch  and 
St.  Gt^jHr)^e-iQ  tlie-East  Infirmaries,  the  disease  suddenly  attaeke<l  almost 
simii]tJH»wi>QSJr  s  eonsidcrable  number  of  inmates,  all  of  whom  had  lieen 
practically  eoottiaed  for  sometime  previously  to  the  particular  institution 
where  they  were  under  treatment  for  other  diseases,  mostly  of  n  chronic 
natnre. 

On  the  other  hand,  during  the  present  year  more  pnrticidarly,  in  certain 
other  infirmaries,  the  cases  have  not  arisen  in  so  definite  a  manner, 
having  been  scattered  over  considerable  i>eriods  of  time;  while  many 
of  the  cases,  especially  the  earlier  ones,  have  been  received  from  out- 
side, as,  for  instance,  from  workhouses.  Salvation  Army  slx^Iters, 
and  private  dwellings,  for  the  most  part  of  the  poorest  class.  \\'liere 
thishias  been  so,  the  type  of  the  disease  has,  especially  in  some  instances, 
been  of  a  decidedly  mild  character.  More  particularly  was  this  the  case 
during  the  most  recent  outbreak  at  the  City  of  London  Iniiniiary,  where, 
with  29  cases  attacked,  not  a  single  death  resulted.  At  the  same  time 
there  has  seldem  been  evidence  of  infection  or  contagion  being  conveyed 
from  those  suffering  attack  to  the  medical  officers,  nurses,  or  other 
attendants.  At  the  St.  George-iii-the-East  Infirmary,  howovor,  where 
the  type  of  the  disease  was  severe,  and  where  cases  cropped  up  in 
fairly  rapid  succession,  as  many  as  10  nurses  in  all  were  attacke<l,  beside 
other  officiaU.  But  whether  these  attendants  owed  their  illness  to 
personal  infection  it  is  not  possible  ^o  say,  as  their  attack  may  not  un- 
likely have  been  due  to  some  cause  common  to  patients  and  attendants 
alike. 

From  what  has  been  stated,  it  will  be  apparent  that  the  outbreaks  of 
this  epidemic  skin  disease  which  have  occurred  during  the  present  year 
have  presented  certain  different  features  as  regards  their  course  and 
duration.  Undoubte<lly  confusion  of  ideas  with  reference  to  the  etiology 
of  the  disease  has  been  fostered  by  the  non-appreciation  of  these 
differences  in  the  various  outbreaks.     This  is  a  question  which  will 
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iunb«r  AicBfcaoa  btcr  oo  IB  this  reytct,  ui  the  ir«tios  ita^ 
villi  iIn  pevifale  ett^iMg  muu  at  ibe  ilJ—w  . 

Ii  BBv.   pertupf,  Im   agsin   «i>t«d  beiv   tint    itcmiuU  ciidts  titif 
c  tu  all  tlir  ui<ital>aii<  whrif  inore  tkai 


brra  pMlbr 

hmA  occnrrMl,  aod  ibat  1  loiik  tlw  oppurlufutT  o{  injr$«jf 


ffxannnm^  h 


lo^cf  tl>«|iall«iitatapf>o#^tali«8alEnii£  from  the  disease  aspo^Tl^l'. 
D  oHrf  ta  mlbfy  nnetf  In  each  iiutUHp  thM  the  diBgno»s  or  efad^-sV- 
ikin  <Iu««M?  was  jnitiflnl. 

Ceruin  c»MA  tbnv  kftrr  bMA,  m  lUmdi'  raeodoDed,  mt  St  Genr:^- 
•-llie-E«!it  laAraurr,  noiKvniing  lh«  true  osiiire  of  wlitdi  consiilenhb 
~  t  ibBT  wvtl  enit,  M«iti£  Uwt  thot  st  no  tttnc  iluring  the  vhot' 
*.^jnrM  or  Ibear  illam  prrMmteJ  nnv  n<c(i^i«ble  skin  al&Ttioo.  Dr. 
VowlftDflhr  Medickl  SoperinleiKletil,  tiowcrer,  i<  of  opiniou  that  ther  m  ia 
natJtT  to  lie  regvikil  u  i^asna  of  llir  ilii«BM  in  qaestii>n.  for  lhex*±t» 
tlut  an  tlm  srniptoins  froin  trliicli  ihn  suOen^,  ini^ui]iti|:  maUue, 
r«Ter»bn»«,  werv  of  etiniUr  c-hami-ter  lu  wlut  «a« 
'_  '  1  poiol  of  lime  in  olher  poiicnta  wba  wcnr 
i  the  sabjects  at  epiilemie  Aiu  iluawe.  The  inlflfntiii; 
iioo  of  coaisi^  arinps  a«  to  wfat-ther  thMC  patients  -rnvrv  not  snlleria^ 
I  Bonic  concurrent  madadr  or  cnliivlv  jiiTiTent  iwtuM,  aodi,  fa 
tiMt>  ea  uiflnema. 

In  referenM  to  tliis  quotion,  Dr.  BowUn  liwi  mp|tli^  mt  wiita 
memnraniluiii,  wliich  I  appeDi]  to  thU  rqmct,  in  wfaitji  be  attt  Ml  tk 
s  which  Ln  his  opinioD  jostify  the  indtisiea  of  Ibt^w  amnMbi* 
fl  in  the  same  cU^gnry  w)lh  thow  in  which  »  definite  skin  le^on  »m 
nmonly  on«  at  an/  rat«  ot  the  most  icarked  Teataraa  of  the  illnns.  ll 
indeed,  the  [nrUenlar  featore  tn  whidi  alteution  in  (bt!  |M 
_  1  hi^n  nuunlr  dircctol,  %»  is  obvioits  from  the  verm  ("  derniatilia'l 
ori^nally  propnsed  liy  Vi<Ul,  Lcloir,  an.l  SaviU,  as  desrnptire  of 
ibe  miitndy  in  i(iii.-stinn. 

Of  the  rarioiv  outbreaks,  the  considentJaa  of  which  rcrms  the  satjrtf 
matter  of  the  preneiit  re|inrt.  ih&t  whieh  <.'aiBn  undn'  obsermtJoo  M  ik 
City  of  Loivion  Infimuu^  has  been  much  the  litest  severe,  no  <w«i3iiu- 
tipnnl  Bvmptom)!  whatever,  nccordiDf;  to  i)ie  9iAteaM>nt  fimm^'  to  tut  if 
the  Aji^i'iant  Meilicnl  Officer,  haring  heen  noticed  in  any  o/tbf  ptuitau 
Bltiukpd  b;  thcr  disease.  The  general  milduass  uf  tjpa  alaa  of  the 
■liHease  at  thi^  iiistitiitJon  ilui-ing  the  prci^eiit  yenr  is  sveafnia  the  be: 
that  not  n   riiiglt-  one  of  the  patients  atiackeil  bus  :cacciitih>d  to  the 

Tbeae  caeta,  2U  in  number,  were  sprvai)  over  a  con>:idenble  ptriol  of 
time,  the  first  having  come  ander  notice  on  April  Oih,  Irt&l,  an'l  the 
Inst  ou  August  Ist,  AH  the  persons  attacked  were  over  50  rnuv  of  ap, 
and  nlttioiigh  in  nenrly  half  the  tola!  number  a  rclap»i  oceam<d  at  ■ 
longer  or  shottor  interval,  not  one  of  those  patienta  siill  in  the  Infirmarj 
who  bad  snffered  atiAck  jn  the  previous  year  again  eootr^lcd  liie 
disetwe. 

'rowjirna  tlie  eud  of  my  invoatigation  I  learut  that  caaai  of  i^dnwe 
skin  disease  had  recently  come  under  nt.tice  at  the  .Stepney  IiiSrmary; 
but  on  visiting  the  ioslituilou  I  found  that  the  pre»i-nt  Mtsdioa)  Ot&ots 
had  only  been  nppoinlcd  recently,  and  that  no  records  werw  availablu. 
As  far  a*  could  be  leArni.  it  apjwars,  however,  that  the  cases,  compara- 
tively few  in  number,  had  appi>ared  one  at  a  time,  extending  over  a 
period  of  nearly  seven  monthn,  that  none  of  ihi?m  li»d  been  of  wWK 
tyi>B,  and  that  in  all  probability  some  hml  been  admitted  from  i 
whili!  iicinally  sufiering  from  the  disease. 


237 

Etiolo  »t. 

Wluit  Last  been  saiil  iiiiiler  tliis  heading  iii   mr  pirvi.-n^  r«  j»ori*,   :.  r 
tlu'  most  part  iipplies  equnlly  in  the  case  of  the  •.^ulllr^■ak^  wL.  Ij   l.a'»v  ^ 
lH?en  the  subject  ol' iuvestigatiou  during  the  p^e^cLl  year. 

A. — PrED1.-PO.-ING    ClUsEr. 

1.  Atje. — With  reference  to  ihi>  point  it  hs>  n.en  almost  the  uniiers^ai 
rule  that  no  persons  below  middle  aic  L;»ve  l^rcu  atiack^'i.  0:.iy  a 
few  exceptions  have  come  under  not:..*e.  Thu?*.  f^T  injtaLi?-.  at  ih^  .>:. 
George-in-the-East  Infirmary  the  very  lir>T  JK.-^^"n  irj  whi-L.  thr  di--rA*e 
ns.seitt'd  its  presence  was  an  infant  at  ihe  brra^:.  Tlii*  rl::!-!.  -v:.! -li 
was  in  the  Ivincr-in  ward,  wa.r-  found  on  J'-lv  l^tli  :  .  i.ro5»-:-!  »  -itrn;  iie 
rash,  whicli  on  the  followin^r  day  •'how^.i  ::-eii  a!-'.  :l  iL-r  ■.-.t-'r  o:  liii- 
child'.s  mother.  At  the  MarvleU.n-  I:jn:Liarv  a  '•.:.-..  t'-.jr  vrT,:«  .>;j. 
who  wus  under  ti-eatment  tor  rickei-.  wn-  attack -1  --u  S.  j.-.-rr.'-'-r  l^t: 
while  in  a  recent  outbreak  ai  a  woiklioj;^-  •.-ji-M-  ir*-  ::jr::«.'>l;:!aj 
area,  two  newly-born  children  wore  ai:a'  k.-l  w::L  ite  li.-^er-r.  ^^^-Iva? 
the  mnthers,  according  to  Dr.  Val!u;...-t.  ••  ■;:«I  lvT  'XMru/.t  iL- 
"  disease." 

Advancing  years,  as  already  statr^l.  "*-*' ;. :  .  ''auie  a  sr-itrr  i-rcc  -;•■•:- 
tion  to  attack,  and  many  of  the  pal-*-:.:-  -.v^.o  h&v.r  ::rr:*z\  :r- :.-  !!...• 
complaint  during  the  epidemic  have  b--ri  7''.  ^^K  >.iA  ::.  ^^j-i.r.  '■<.--  ji* 
much  as  90  vears  of  ajre.  Table*  ;jrv  aT.:^r.d-'.i  -h*  ■:^  .r.j.  :  r  •:.  ■-- 
Infirmaries  where  the  greater  numljer  of  if;-..--  iji*. ..-  -c.-  .rr.d.  ';_•:  :■  .■:'  :.-.*- 
of  attack  at  each  of  sevend  age-perirylr. 

2.  Si\i. — The  tables  referred  to  li^ '  v-  i,!-.  *:.f.-.v  :■.  .-•.-,  ^v  r,..- 
proportion  of  person?  attacked  at  0 4^ L  -i^'v-j-rivi.  I;.  ''...-  .:•..■. 
it  will  be  observed  ill:,  :i.i<jking  t.»  ::.-  :  •:  :  :.  .::.'■-:  '  :  :  —  :*:■..  !-.•-. 
amongsj^t  the  o<.x'u|**iii-  o:'  these  tw.  I:.:.:  :....:!♦:-*  .*.    :  .■ 

of  each  oi  the  outbreak*,  the  inc::- :. .  '. :  ;:.•:  (l.~e,  «•  ;.  -  •  •.  r  :  -  .. :: 
heavier  on  the  male  than  on  tlie  f* ...  ■!-  -  v. 

3.  I^revions  lH-health  and  H^-jfttiit^nt. —  1:    iiJi-   ■,•:-.:    ;.    ...  ..^.-.-iy 

evident  that  persons  suffering  ir-!;:   ■•'.•■■:.;':  .'ir.-'    ■•.  •    !•."_•    ;  -■  .-  -. 
particularly  if  they  are  at  the  ^aii,-  '!::.:  •■■    ad.  l:..  • -i   ;._-• ...    :      :.,     . 
liable  to  attack   tlaiii   persou- iu   ti  ••  i-:  ".;:-:•.  '•    -      ;    .       ■    .      J  i.S 
fact  has  l)etn  specially  obviou*  in  i!.'-*-  j:  .o  *  !-.   -.;         '^'<  \t,i.    .-*-. 

and  infirmary  fonn  practically  oi.i   i.ji  d  -.;_'.  r:..-  .iVr,-  .. .:  ,-..     •    ::  :;.  .:.^ 
beinj;  invariablv  much  hi'ihei  iij  tJ.-  :.  ::■  .  ::.i:.  .:.  \\.     :•  :■..  :  ;    :•■■  :.  *:i 
the  institution.     In  an  earlur  «-p:d- ;:»   ■  :  *    iJ»  -ii.....     i:-.:..  <  :.  v. :.;.:.    J 

have  already  reported,  certaiu  p-j- .:.-  '.-.  r.V'.ij,  :.  •  •:.  :'..-  ;;/».:-:>, 
including  the  Medical  S  ipt-rir. ?'•:.':-:  t,  v...;.;  mi:;i:1..-.:  i-v  t:.-  «; -?-';»*-. 
and  in  the  latter  outbreak"*  at  pi"-<-:.*  -.i.-.t-r  *• -l-!:-  i,.-;-:!  ..  :-  ..  .-iinilar 
incidents  have  been  recorded.  J  ...-.  .i'  i;.-  Mar  \  !•;'■':.-■  ii.ii:  i:.a:  v  a 
porter,  Avho  about  the  limi-  •>!  t'.j--  :'.:-'  ■  :  ;.  -  :.»•:  •■  o:  :'.•  (i:-..;-!  'i'i:':i.L: 
the  present  year  had  b»:eii  puT  '-ri  i  .»!jj-:  ••-.u  <i  .ly  :<  i  -■  u."  Afk-,  i"n- 
tracted  thcdi&easc:  wlill-at  >:.<./-  ji:  ■-!:,-:!. v-Ka-'  Ii/!i:ii  kv,;-;  a. u-^'ly 
noted,  no  less  than  ciiihi  nu!>«^  '•uri»i'(i  i:»^Jii  lii';  r":.ipla:ii:  lu  tlio 
InfiiTuary  itself,  and  twr»  i-tlh-r  ijur-<-  ar  iljc  Woikhou--,  in  a.iiliii«'n  to 
the  labour  master,  and  tli"  a--i-ti«i;i  ii;air"ii.  I  wa.-  >;naMe  to  li-arii 
whether  in  each  in'-t a !;<•«■  ih'  .-*•  v.Imi  lijid  thii-  Imimi  aitaik«.d  liad  pre- 
viouslv  l»een  more  or  i« .—  om  ol'  hiralili,  hut  iht-  nu-rf  lai-t  ^.i  tlu-  extra 
strain'  involved  liv  tlr-  -n.Mi-n  « <.iuireiice  oi  nunuTuu.^  i-a.-es  ot  tills 
disca.se,  with  the  coi.-rC«|'««r.t  iii'-i-hs..-  .d"\NOik  ihruwii  «»n  the  .-tatV.  rindt-rs 
this  not  inipiobabk*. 


ATT.  1.  St.  II.  It  woitlil  it}>o  nppear  that  the  cubic  amount  of  air  spue  per  puicoi 
Ooan Ouifemk  provided  iti  the  wartls  t§  of  coniiitflralile  imjMtrtancp  to  reference  to  ibt 
oufi^^  epn-nd  of  the  <liwa§e,  ak  is  oko  ihv  a^grcgatioa  of  patit^nta  snUwIn^ 
_Uii.i»««H I  br  j.j.^j^|  jji^  ,llm,nh)r  when  the  typo  in  sevi-re.  At  tho  Cilj-  of  Lonilca 
l&finiiur}'  tbi.-  AsHlstant  Meiitcal  OtRixr  is  further  of  f«|)>iiioa  lliai  Um 
vimlcuce  i>t  the  diwaao  lenils  U>  ticuume  greatly  incrt-nseil  wb«D  tim 
ixttients  Niiltering  from  it  arc  bmughl  together  in  u  single  wnni  (ooe  (» 
each  sex)  for  purposes  of  isolation.  At  the  same  lime,  however,  ht 
euiu>idt!i«  that  under  the  circumBtances  the  ^dUease  u,  ne  a  rule,  mun 
likely  tu  run  a  shori«r  coureu  (nrcru^g  about  three  weeks  in  aadi  ac 
revover)  tlmri  when  it  oppt^nrn  in  miltler  foi-ni  in  the  first  inslj 

4,  The  partieular  matadj/  far  which  pntimtt  ivtre  being  irttileJ 
previous  to  invaflon  of  the  syaitm  by  tliis  disease-,  appears  n>  ^xert  llule 
or  iKi  influence  in  detemiining  the  attack.  Of  the  cKses  seal  tu  lb 
Infinnnry  from  tho  IVtarylebonu  Wurkliouse,  tile  tnnjorttT  bad  prerloiulj 
suQiirtil  rniiu  gout,  but  this  did  not  faoltl  good  with  reference  to  oilMr 
iiislitulioDv--.  ApiurGutly  any  di:-«aaeH  that  iirc  dehilitadDg  are  atioot 
e<[iiall}  liltcly  lo  have  supiradiled  to  them  iiu  atlibck  of  the  p 
d!,-^-ii»u  iiuil<?r  c<)naiilemtion, 

■.  GtncriU  Sanitanj  CoTiiiitinn  of  thf  JnttiltilioH. —  In  tlie  O 
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lutlirenk.  tu  I  have  staled  i 


eof  tb« 
I  previdos  ropurt,  j  »p- 
peai'i-ii  huiilly  possible  hut  thai  the  extent  uf  the  vptdeiaie  anil  lite 
severity  of  type  wituesfed  Ui  the  ca«e  uf  luauy  itf  the  jaitieult  tifftctcd, 
ma^'  have  depooded  In  some  uiea.aure  uu  the  taot  that  flit>  RUtilaiy  t»K- 
ditluiia  oud  alfKi  the  gene tal  arraDgemeute  fur  attendance  on  nud  tivatmcal 
of  the  patieots  in  thie  Infirmury,  leave  much  to  bcdvsirei].  fn  anutlice 
Cdnnexioii  also,  attention  was  diiccte<l  to  the  fact  that  the  Hegeal's  Cunal 
which  wiu  in  a  very  foul  conditioni  passes  withia  aboat  !fU  yard?  uf  tbu 
Iniirniary  m  one  point,  wlierc  iudc«d  is  eitnate  the  ward  In  wtiidi  tha 
lirsl  pHticut  to  be  ulincked  wag  being  lodged. 

Ilk  the  inHJotilv  of  the  other  institution-'  in  which  (he  epidemlt'  d&t 
dieeuGe  appeared  in  189-t,  in  leas  fsovfre  fonn,  the  general  eaniUrr 
conditions,  an  also  tlie  arrange tnent^  in  connexion  with  the  trentiiwnl  of 
the  patients,  are  decidedly  sn|>erior  to  those  whlcli  were  fmiad  lo  cxhn 
at  t)ie  Bethiial  Oi-een  Infiruiury.  It  i«  perhaps  worthy  at  M(e,  bair- 
evrr  that  the  St.  George's-ia-tha-Kntt  lufinnar^-,  which  Imu  ttperleticed 
heavy  incidence  of  the  diseaiie  in  severe  ty|ie  dnritig  the  preaent  year,  is 
ou  II  eile  which  Dr.  Bowlan,  the  Mcdici^l  .Superitileadent,  n^arde  m 
enturated  with  moisture.  He  points  out  that  the  Iii&ruiaTy  b  built  on 
low-king  giound,  surrounded  ou  three  sides  bv  extensive  docks,  whilo 
On  the  fourth  side,  nnd  within  a  compani lively  short  dislauce,  is  iha 
Biver  Thames,  Whether  01-  not  the  general  conditioas  of  site  «£  im 
lofinnary  hud  any  causal  connexion,  direct  or  indirect,  with  Ike  M  ' 
ttiere  of  skin  diEcnse  it  is  impossible  to  say,  but  the  possibifilT  « 
relatioQBliip  appears  worthy  of  i'utiire  investigation. 


B. — ExciTiso  Cacses. 
I.  Food. — In  my  previons  i-eports  on  the  etiolc^y  of  ftpiilemic  duD 
disease  ss  observed  more  particularly  at  the  Uetlmal  GiT«n  and  tbe 
Shoreilileh  Infirmaries  during  the  years  1893  and  IWM,  1  have  catoi 
attention  to  certain  facta  which  appear  not  inconsititeot  with  the  ihvMj 
that  some  iMuticiilar  niliclc  or  articles  of  food  may  have  bad,  in  t 
inatanccs  at  any  rate,  causal  connexion  with  the  outbreak ;  ojid  '  " 
that  of  the  vurious  articles  comprised  in  tho  dieiades  of  thtian  laft 
milk  is  thiit  on  whicli  suspicion  has  mainly  fallen. 


uk  i  and  Eig^J 
thtioflliifl^^^l 


230 

In  the  more  recent  prevalence  of  the  present  year,  this  question  has   app.  a.  No.  u. 
a  ofrtin  cropped  up,  audit  is  therefore  desirable  to  discuss  the  various  on  an  Out  brc^lc 
circumstances  which  tend  either  to  support  or,  on  the  other  hand,  ^o  ||^?''i^gjj5j^  . 
ne^^tive,  inference  of  conveyance  by  such  means  of  the  8i>ecific  poison  Dr.  CopemaxL 
of  the  disease  in  question.     I  again  dii*ecte<l  special  attention   to  all  the 
various  articK*s  ot  food  contained  in  the  different  dietaries  in    use  in  the 
Infirmary   and    Workhouse    resi)ectively.     It   soon,   however,    became 
apparent  that  of  these,  practically  all  could  be  exclude<l  with  the  solitary 
exception  of  milk. 

Various  suggestions  however  have  been  made  as  to  other  channels  by 
which  the  skin  eruption  and  other  symptoms  of  the  disease  might  have 
be«%n  brought  about,  among  which  may  be  mentioned  the  condition  of 
the  drinking  water  in  use  and  irritation  of  the  skin  referred  to  vari(ms 
articles  of  clothing,  such  as  coarse  undervests,  or  from  new  nightdresses 
worn  before  having  been  washed  and  so  still  containing  in  their  texture 
a  cousiderablo  amount  of  size  or  other  stiffening  material.  Careful  in- 
vestigation, faowevery  of  the  circumstances  of  each  individual  outbreak 
has  completely  fiJled  to  afford  any  evidence  whatsoever  in  support  of 
such  inlJerences.  So  too  with  milk,  in  certain  of  the  mure  recent  out- 
breaks, especially  at  the  City  of  London  Infirmary,  the  Kensington 
(St.  Mary  Abbott's)  Infirmary,  the  Fulham  Infirmary,  and  probably  also 
the  Marylebone  Infirmary,  it  api)ears  improbable  that  the  outbreaks 
observed  in  these  institutions  were  set  going  by  this  agency.  On 
making  investigation  of  this  question  at  the  above  Infirmaries,  I  was 
informed  in  each  instance  that  as  far  as  was  known  the  milk  had  been 
of  good  quality,  and  that  no  noticeable  change  for  the  woi*se  had  been 
observed  in  the  supplies  received  during  at  least  a  month  previous  to  the 
appeanmce  of  the  first  cases  of  the  disease,  and  that  there  had  not  been 
any  complaint  either  from  members  of  the  staff  or  from  patients  with 
reference  to  the  condition  of  the  milk  during  a  similar  period. 

At  two  of  these  Infirmaries  all  the  milk  serve<l  out  to  the  patients  is 
"  boiled"  preyious  to  use,  although  in  one  of  these  two  institutions  such 
is  not  the  case  with  that  portion  of  the  pr^^iienil  sui^ply  wliieh  is  reserved 
for  the  use  of  the  resident  staff.  In  these  instances,  suppo^^ing  thai  tlie 
milk  is  really  brought  to  the  boiling  point  and  kept  for  a  time  ut  >uch  a 
temperature,  it  is  probable  that  any  micro-organiems  previously  present 
in  it  would  be  destroyed  by  the  process.  It  should  be  borne  in  mind, 
however,  that  boiling  would  not  necessarily  destroy  the  (Lingerous 
properties  of  a  non-living  chemical  poison,  supposing  such  to  hav<^  be«?n 
introduced  in  some  wav  or  other  into  the  milk.  The  fact  also  that 
where  the  milk  used  for  the  patients  was  boiled  while  that  of  the  staff 
was  not,  those  who  suffered  from  the  disease  in  question  were  neverthe- 
less found  practically  among  the  patients  alone,  does  not  carry  as  nmch 
weight  as  at  first  sight  might  appear  to  be  the  case,  seeing  that  attacks 
are  in  almost  every  instance  coniined  to  the  ageil  and  debilitated. 

It  deserves  to  be  noted,  however,  that  in  the  case  of  those  institutions 
in  which  such  information  as  I  was  able  to  gather  did  not  tend  to  impli- 
cate the  milk  service,  the  epidemic  disease  did  not  attack  a  large  number 
of  patients  simultaneously  as  in  the  case  of  the  previous  outbreak  at 
the  Betlinal  Green  Infirmary,  and  at  St.  George-in-thc-East  Infirnuiry. 
In  the  last-named  institution  the  fir^t  case  was  <piickly  followed  by  a 
number  of  others,  scattered  all  over  the  Infirmary,  which  therefore  made 
it  appear  highly  probable  that  attack  must  in  all  these  cases  have 
been  brought  about  by  some  common  cause  which,  however,  was  not 
apparently  operative  in  the  adjoining  workhouse. 
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Od  inqair;  at  St.  Gearge-in-lhc-Enst  Infirmnrv,  I  funnd  that  the  onlj 
arliclifi  of  tlict  which  were  pnu-tieAlk  common  to  ttU  potientH  th«rm 
_  were  Wiifer,  mitk,  And  breitd.  Uf  thcw  ibr  water,  which  is  nbtainrdfrwu 
■he  mnioM  of  the  Knst  London  Water  Companr,  l«  n.tcA  not  onlv  in  tlie 
InlirmBrv  but  iu  iht  Workhouse  ns  well.  'Phe  sAtnc  »lat<^mcni  Ituldt 
good  wttl)  regard  tti  the  liread,  oF  which  eiiffit^ient  ta  tnailu  and  liakvd 
in  the  Workhouse  fur  the  uw  uf  iauiates  and  staff  ol  both  portiooa  of  the 
institotton.  Milk,  howi!i~er,  aJtliouijh  I'ouiaiueil  in  ibo  dietarr  of  all 
patients  in  the  IiiCriimrv.  finds  no  )iluep.  writb  the  i-xcs|>tio«  of  a 
small  quniitrlv  giveu  in  t«a,  iu  that  of  the  WorVhousp  iniuatips  For 
rensou  I  turned  tny  atteolion  chiefly  to  the  souree,  amouut.  and  i^i 
of  theiuilk  which  had  been  supplied  (o  this  lujrmary  for  such  lime 
to  the  apgieurauce  of  the  first  cases  an  would  afford  an  ample  allm 
for  an  antecedent  period  of  incubation  of  the  disease.  At  nir 
the  contracts  foi'  niilkeupplv  to  [he  inslitution  for  the  past  two  v 
produced.  On  lookin"  over  llieni  wiih  tlie  stewai-d  I  was  n 
interested  to  find  that  on  July  1st.  1804,*  about  a  week  pn^irioa^  in 
appearance  in  the  Infirmary  of  the  Arst  case*  of  the  epid<!inlc  dl 
only  had  a  change  in  Ihe  conlmct  been  made  for  the  fii 
vear  and  a  half,  but  nbo  tl;at  the  contract  newly  aeceu'-ed  was  that 

Meosn.  A ,  a  firm  of  purveyors  to  whom  I   bavo  reffrred 

supplied  milk  to  certuia  other  Inalitiitions  in  vrliich   I  lind  Ita< 

to   investigate  Ihe   cii'ciimstauces   of  previonstv  Dcciirttiig uiitbra4ki 

epidemic  skin  disease. 

The  Medical  Sujierintcudeut  informed  uc  that  from  lh«  first  day 
which  the  new  milk  supply  come  inln  ti])eraliun  t>c  hail  noticed  ihati 
was  uf  obviously  iuFerior  iiuftlily  lo  ilml  which  iuid  previousJ/ (ii>>n 
use.  Bui  although  the  auioiml  of  en^am  wms  miimaled  daily,  uu  d«tai' 
chemieal  aualms  agipcars  to  have  been  carrifid  out,  evtn  thongli,  bjr 
process  of  ext^lusion,  Dr.  llowlan,  soon  after  the  aptwarance  of  tl 
cases  of  the  disease  in  the  Infiruiary,  tinived,  ns  be  luforuied  me, 
coacluaion  that  ihe  uiilk  ^.upply  must  have  some  cau^l  relaituiMliip 
the  disease  which  had  attacked  in  rapid  succes^oii  so  miiny  -if  * 
patients. 

So  impressed  inileed  ilid  he  become  with  thi«  csnrictJOD,  liiat  ' 
Augnst  13th,  1^9-4,  he  caused  Nestle's  coudpn^eil  milk  to  be  sultstiiul 
in  the  lolii'mury  for  the  milk  which  was  then  being  sapplied  hy  Meu 

A .     About  three  weeks  later,  namelv,  on   beptembvr  9th,  18 

with  the  consent  of  the  Guardian;',  Nestle's  inilk  was  taken  exclnsit 
iuio  uae  for  the  whole  institution.  This  furllier  diange  was  adoptni 
the  reason  tliat  scvvend  oificials  of  the  Workhouse  staff  who,  unlike 
inmates,  had  been  in  receipt  of  u  daily  allowance  of  MB)'ir«.  A- 
milk  of  greater  or  less  amount,  hsd  beeonie  attacked  \>y  the  pni 
dtaeaee. 

As  further  evidence  of  tbe  part  probahly  played  by  ingeation  'if 
suspected  milk  in  the  cansatioa  of  the  skiu  disease  at  this  pnrtici 
institution,  may  he  mentioned  the  fact  that  within  a  week  of  such  n 
supply  being  stopped  the  number  of  coses  of  disease  eonUBenced 
abate. 

A  much  smaller  secondary  ri^e  occiirrud  in  this  institutioo  Iu 
number  of  atlacksdunng  the  week  ending  September  15th|  1891^«l 
which,  as  is  nm-d  by  reference  to  the  chart  appended  to  this  report, 
numWrs  in  eavh  inslimce  again  fell  below  nm-niul. 


arntihat  (he  aeti  Hipjjlv  Miaally  coniioeneed  on  Jon*  M 
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Such  mariced  rise   and  subsequent  fall  in  the  number  of  per^ns   i 
attacked,    practically   corresponding   Avith    the   commencing  use   and  oi 
withdrawal  respectively  of  a  particular  milk  supply,  is  of  much  interest,  gj 
and  can,  I  think,  hardly  be  explained  except  on  the  theory  that  the  Di 
disease  had  in  reality  some  causal  relationship  with  exceptional  condition 
<)f  the  milk  supply,  the  exact  nature  of  which  remains  at  present  undeter- 
mined, but  which  has  hitherto  b&en  observed  to  be  for  the  most  part  a 
concomitant  of  a  bad  quality  of  milk.    * 

At  Marylebone  Infirmary,  with  the  object  ap(uireutly  of  testing  the 
value  of  thd  ''  milk"  theory,  the  ordinary  contract  milk  was  eliminated 
from  the  dietary  of  certain  of  the  patients  ohly^  but  curioiisly  enough,  the 
patients  selected  were  those  who  had  already  become  attacked  with 
epidemic  skin  disease  ;  milk  was  not,  as  might  be  inferred  from  a  state- 
ment appearing  in  one  of  the  medical  periodicals,  eliminated  from  the 
Infirmary  diets  altogether.  ludeed  the  medical  officers  of  the  institution 
(where  by  the  way,  as  I  have  already  stated,  I  was  unable  to  gather  any 
evidence  implicating  the  milk  supply)  do  not  appear  to  have  fully  appre- 
ciated tbe  point  at  issue,  and  as  a  matter  of  fact,  the  disease  went  on 
Mprtadiftg  in  the  infirmary.  I  ivas  also  tolil  that  no  apparent  alteration 
in  the  pi'OgresB  of  the  disease  was  obvious  in  those  particular  patients  who 
had  been  put  on  Nestle's  milk  in  place  of  the  ordinary  supply.  Suppos- 
iDff  that  milk  had  indeed  been  in  this  Institution  the  carrier  of  infection, 
it  IB  obvioos  that  such  change,  limited  as  it  was  to  a  few  persons  idready 
Attacked,  could  have  exerted  no  influence  on  the  progress  of  the  epidemic. 
The  experience  therefore  of  the  Marjlebone  Infirmary  in  the  matter  of 
milk  cannot  be  held  to  in  any  way  neutralise  the  apparently  positive 
evidence  to  be  derived  from  the  history  of  the  epidemic  at  Bethnal 
Green,  Shoreditch,  and  St.  6eorge-in  the-East  Infirmaries. 

Althoiigb  the  use  of  Nestle^s  condeuseil  milk  has  now  beeu  discontinued 
«t  the  St.  6eorge-in-the-£Iast  Infirmary,  the  milk  contract,  which  existed 
at  the  time  of  the  commencement  of  the  recent  epidemic,  has  been 
determined  by  the  Guardians.  The  same  statement  holds  good  with 
reference  to  the  milk  contracts  in  the  case  of  the  Bethnal  Green  and 
Shoreditch  Infirmaries,  the  firm  of  contractors  being  the  same  in  each 
instance.  These  facts  show  that  at  any  rate  much  good  has  resulted 
from  the  attention  which  has  been  directed  to  the  poor  qimlity  of  much 
of  the  milk  supplied  to  the  Metroi>olitan  Poor  Law  Infirmaries,  even 
though  the  thesis  as  to  a  possible  causal  relationship  between  such  milk 
sop]^ue8  and  the  appearance  in  certain  of  these  institutions  of  outbreak 
of  epidemic  skin  disease,  may  not  be  considered  to  be  capable  of 
demonstimtion. 

2.  Pergonal  Infection. — Reference  has  already  been  made  to  the  fact 
that  those  epidemics  in  which  the  milk  supply  fell  under  suspicion  as 
having  played  a  part  in  the  causation  of  the  malady,  differed  in  some 
notable  particulars  from  others  in  which  such  was  not  the  case.  In  this 
latter  category  may  be  included  the  more  recent  outbreaks  at  the  City 
of  London  and  the  Marylebone  Infirmaries. 

With  reference  to  the  City  of  London  Infirmary  it  is  at  any  rate  a 
cnrions  coincidence  that  the  first  person  to  be  attacked  during  1894  was, 
at  the  time  of  onset  of  the  disease,  sleeping  not  only  in  the  same  ward, 
bnt  actually  in  the  same  bed,  that  had  been  occupied  by  the  patient  who 
had  been  the  first  to  suffer  attack  in  the  previous  year.  The  majority 
of  snbseciuent  cases  which  broke  out,  not  only  at  this  institution,  but  at 
the  Marylebone  InfirmarA-  also,  occurred,  for  the  most  part,  in  wards 
which  had  been  invaded  during  the  previous  year,  and  this  notwith- 
standing tliat  some  of  the  wards  had.  at  any  rate,  been  submitted  to 
e    82800.  Q 
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mmp  procrra  oC  ilisiafection  during  the  JDlervsl  of  frNdom  from  t 

y  Wliclher  i>r  not  stich  nccurrenceR  can  he  taken  as  aSbnling  tviAt 
of  tlie  I't'teiitinii  of  infectlvity  in  tbcM  purltcular  u-ariJe  it  »  diflGcuM 
BHv,  Imt  tlie  fact  ui  wortliv  of  rproril,  pnrt.lculai'ii'  iti  (-■onnerion  i 
clnrunutanceH  which  app^nr  not  inconsistent  with  a  tielii^  tlwl  fj 
disease  under  oonsidprntion  in  of  n  inoiv  or  \esi  JiifectiouB  uature. 

Tbi?  queEtion  of  infpctiousness  I  hnT<-nlr(tad7diBCDs§«d  in  my'pepc 
thp  outhmak  of  18!>3  in  tbe  Brthnat  Green  [nfirmarv.  In  tliie  j  ___ 
therefore,  I  neednnlv  add  that  in  one  marked  instnncealrciulT  menUuiM^, 
dial,  namely,  of  ii  [lorter  at  the  Marrlebooe  Infirmary,  who  eootraclal 
tho  disense  eiibKqufut  to  Iiaving  temporarily  lif«D  put  oit  dutv  id  lltt 
bath-room,  and  who  cousequeutly  came  into  close  nintsct  ivilli  a  oat 
of  cast's  admitted  with  the  disease  upon  them,  it  nppcnrN  highir 
that  bis  attack  wili  bron^jbt  alwut  by  personnt  inlection  fVocn  oon  or  ot 
of  the  Bnbjecls  of  the  diBease  with  whom  he  had  come  in  coutaet. 

The  recent  outbreak  at  the  Mtkrvlebone  Infirmary  is  poculuu 
the  reMon  that  a  number  of  the  cases  included  in  the  table*  appoidBl 
to  tfaia  report,  were,  when  admitted  (in  many  iuslanoc*  from  the  wvA- 
house)  uctually  suffering  from  the  disease  and  may  iboKfon  faM* 
been  tbe  means  of  spreading  the  (lisease  throughout  I* 
This  was  so  in  o  marked  degree  on  the  female  sid«,  where,  a 
of  26  cases,  no  less  than  12  were  transferred  to  the  Infirm.^ 
Work hotKC  because  they  had  become  attacked  by  the  dis^sMfi 

Tbtis  of  the  first  eight  women  who  came  under  tresiincnt  f 

in  the  Infirmary,  sis  were  ailmitted  there ^m  the  Wmkhoitse,  /he  a 
sioDs  datiug  from  June  12tb,  1894. 

The  lirat  cuse,  however,  to  arise  in  the  InSrmury  in  189-1 
the  male  side,  the  jtniient  being  a   man    ^vho  had  Wn  n>lmiUe>d  thi 
more  than  n  coiipln  of  months  previous  to  the  appeanuice  of  iht  iIU- 
He  u,-as,  at  the  time    of  his  attat^k   (June  Isi,  1894)  in  Ward  H.  S,i 
which  there   hod   been  severiil   cast's  iluring  the  previo 
making  inquiry  into  the  matter  1  learnt  that  this  particular  ward  d 
Inlirmary  had  not  been  thon>nghly  disinfected    in  th«  intervol,  as 
others  in  which  former  cases  had  been  treated. 

Neither  of  the  next  two  patients  on  tbe  mnic  side  contraclL'tl   | 
disease  ia  the  Infirmary.     One  was   wlroittMl  from  outwde  on  June  8 
while  the  other  was  transferred  from   the  Workhouse   about  a  I'ortatri 
later.    Both  were  suffering  from  the  disease  M  tlie  time  of  their  ailwisi 
to  the  instiimion. 

In  all,  41  cases  were  treated   on   the  malp  side  of  the  iastitution,  ' 
whom  nil  except  five  apparently  contracted  the  disease  subsequent  I 
their  admission.     Tbe  outlireiik  extended  over  a  period  of  abou 
months,  the  cases  cropping  up  at  more  or  less  irregular  intervals  betwi 
•Tnne  1st  and  September  22nd,  the  gi-eatcr  number  (23  out  of  a  total^ 
41)  occucring  during  the  month  of  August. 

All  the  oases  treated  at  the  Marylebone  Infirmary  during  thix  jwrii 
of  time  were  of  a  comparatively  mild  type,  and  there  oi;cnrred  among 
them  no  such  general  elevation  of  temperature  as  was  obsen-ed  among 
the  patients  during  the  epidemic  at  St.  George-in-the-East  Inlirmuy, 
Of  the  eight  deaths  which  occurred  in  this  institution  among  patiei 
Buffering  from  the  disease,  the  Medical  Supcrinl«udent  does  not  ap| 
rently  consider  that  in  any  instance  was  the  epidemi 
sola  or  even  the  chief  cause  of  the  fiital  result. 

3.  Belaptei. — Notonly  in  tbe  oulbrealtB  at  present  under  eonsidcratit 
but  in  former  years  also,  a  certain  number  of  cases  presented  thnmseln 
concerning  which  there  has  appeared  reason  for  belieiing  that  ihei  ' 
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on  one  or  mofe  previoas  occasioDS  suffered  from  similar  attack.     Relapses    app.  a.  Ko.  i 
at  interval  of  a  few  weeks  from  the  primary  attack  have  been  pat  on  q       o^wtm 
record  in  a  large  number  of  cases  since  attention  was,  u  few  years  ago,  of  Epidemic 
first  directed  in  this  country  to  the  peculiar  and  special  features  of  the  Sri^^emS*  ^ 
disease,  bat  it  is  not  unlikely  that  the  true  nature  of  attacks,  separated 
by  periods  extending  backwards  over  months  and  years,  has  hitherto 
passed  unrecognised  in  many  instances. 

The  admission  to  an  Infirmary  of  such  cases  during  on  inter\'al  of 
freedom  from  the  disease,  and  its  re-appearance  during  their  stay  in  the 
inatitiition,  might,  supposing  the  disease  to  be  of  an  infectious  nature, 
treU  aoeonnt  for  its  subsequent  appearance  in  one  or  more  instances, 
withoot  any  cause  for  its  outbreak  being  obvious. 

The  poonbility  of  relapses  of  this  malady  after  considerable  intervals 
of  tune  la  sapported  by  the  experience  of  observers  both  on  the 
Oon'tinent  and  in  America ;  and  during  the  recent  outbreaks  I  liave  been 
aaanred  by  Beveral  patients  that  they  had  suffered  on  one  or  more  previous 
oocasiona  firam  attacks,  exactly  similar,  as  far  as  they  could  judge,  to  that 
forwbldiy  at  the  time  of  making  such  statement,  they  were  under  treat- 
ment. AlthoDgh,  as  far  as  I  am  aware,  no  English  observer  has  up  to 
the  present,  ealied  attention  to  this  peculiarity  of  the  disease,  it  will  I 
think  be  admitted  that  patients  could  hardly  be  mistaken  in  their  account 
of  saeb  markad  aymptoms  as  a  general  skin-rash,  accompanied  often  by 
intolerable  ffrhiiifc,  preceded  nsually  by  general  malaise  and  followed  by 
profuse  deaqaiBMion. 

Further,  if  Ae  recent  experience  at  St.  G^orge-in-the-East  Infirmary 
maj  be  takaa  aa  a  criterion,  tlie  malady  does  not  by  any  means  exhibit 
one  nniTeml  type,  and  consequently  it  is  all  the  more  likely  that 
ontbreaika  may  on  occasion  have  been  brought  about  by  the  treatment  in 
an  institution,  among  numbers  of  persons  susceptible  by  reason  of  age 
and  debilitated  system,  of  a  patient  suffering  from  the  disease  in 
nnreoogniiabie  form. 

It  would  indeed  appear  not  unlikely  that  the  skin-rash,  if  one  of  the 
most  frequent,  is  not  an  absolutely  essential  concomitant  of  the  gtmeral 
constitutional  disturbance,  and  vice  versd ;  and  that,  like  infiuenza,  the 
disease  may  exhibit  in  excess,  now  one,  now  anotlier,  of  various  symptoms 
pertaining  to  it,  even  within  the  compass  of  a  single  outbreak.  It  would 
also  i^ypear  to  resemble  in  certain  respects  such  diseases  as  malaria  and 
sypUliB,  in  that  its  hold  on  the  system  may  apparently  persist^  with  only 
ooeuionai  manifestations,  for  an  indefinite  period. 

Deoember  18d4.  8.  Monckton  Copeman. 


Pbelucixaby  Note  on  Oiisekvations  on  the  Pathology  of 
^EnDBMic  Eczema"  during  the  Year  1894,  by  Frederick 
W.  Andrbwes,  M.B.,  M.R.C.P. 

I  was  considerably  hampered  in  my  work  on  this  subject  in  1893  by  Dr.Amirewc's 
difficalty  of  obtaining  suitable  material.  This  year  this  has  not  been  ^p<**^- 
the  case ;  by  help  of  the  Medical  Superintendents  of  the  Shoredltch, 
St.  Marylebone,  and  Kensington  Infirmaries,  I  have  been  able  to  make  a 
'number  of  obs^rrations  on  acute  cases  of  the  disease,  and  in  some  cases 
I  have  been  fortunate  enough  to  secure  ample  material  from  post-mortem 
examination  of  persons  in  whom  attacks  had  proved  fatal.  The  micro- 
scopic examination  of  much  of  this  material  I  have  not  yet  had  time  to 
complete,  and  I  pro()ose  here  to  summarise  only  the  bacteriological  side 
of  my  observations. 

In  my  previous  report  I  was  compelled  to  arrive  at  the  conclusion 
that  there  was  no  evidence  of  the  constant  presence  of  any  one  specific 
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.  uiicro-org&nisin  id  rases  of  tbe  diwas^,  *Dd  I  was  JncliDed  to  believe 

tlint.  Llils  was  uwiug  to  lock  or  Buiuble  material  on  wfakh  lo  woric.     Tbii 

jear  I  Imve  fxtuniocd  13  acute  coMe — some  of  iht^ni  more  than  uiioe — hj 

''  improved  methods  suggpsK^l  by  widex  experience  ;  liul  1  have  U>  record 

an  e<{iiallf  negative  result. 

The  methods  employed  conflicted  in  microscoiiic  aiid  oultuntl  exami- 
nation of  the  blooU  from  ncute  uses,  and  of  fragments  oF  skin,  exoMril 
in  all  instaaeeK  with  the  patient'"  consent,  from  the  sent  of  dJMuL^ie  at  ■ 
very  eftrly  period,  Hometimea  within  one  or  two  days  from  the  I 
Kppetrsnre  of  ibe  eruption.  It  ia  on  observations  of  the  latter  kiud  tl 
Hpectnl  strt-ss  should  ill  my  opinion  be  laid,  inasmuch  as  the  coiietituttdi 
distnrbnnee  seems  to  bear  some  rohition  to  the  extent  and  severity  of  ■ 
akin  nfiection  ;  whenoe  one  may  reasoDably  aaaume  that,  if  tbe  dlsei 
bedue  to  a  speoillo  micro-oi^onijm,  it  is  in  the  nffeeted  skin  that  tl, 
meet  likely  to  be  found.  Fearing  that  my  n^ativu  reKuli^  might  he  d 
to  the  nse  of  too  powerful  antiseptics  in  stnilisjiig  the  skin,  I  hi' 
atwndoned  the  use  oi  perchloride  of  mercury  and  cai-bolii;  acM.  id 
contenied  myself  with  thorough  washing  with  soap  and  water,  foUoi 
by  cleansing  with  absolute  alcohol,  which  wue  allowed  to  dry  up  h  ' 
the  fragment  of  skin  whs  excised. 

In    seien   acute  casea  skin   fraementa  were   excise*!,   after  t 
sterilisation,  from  the  actual  seal  of  the  disease ;  in  another  case  b 
pieces  of  ekin  were,  immediately  afler  death,  excisetl  from  ar 
case,     Cullui'es  wew  msde  immedialely^-on   various  nntrient  mo^H 
all  these  eases  ;  detaib  will  be  given  later  in  my  complete  report, 
resnlts  were  that  in  five  out  of  the  eight  casi'S  the  cultures  remu'iM 
absolutely  sterile ;  in  one  case  in  which  the  sJtin  liitd  been  imperfectljrS 
sterilise<l  several  species  of  etAphylncocci  gww  ;  in  two  others,  a  wbiT' 
and  B  yellow  staphylococcus  grew  re.spectirely,  the  numlier  of  colool 
being  very  smalL 

In  eight  cases  cultures  were  made  from  the  bliKHl.  In  five  of  t 
the  cultures  retnained  quite  sterile ;  in  the  other  three  — one  or  t 
species  of  cocci  grew. 

In  three  cases  I  hod  the  opportunity  of  being  prraent  «t  post'im 
examinatioos  of  fatal  cases  of  the  disease,  but  in  two  of  them  ^  b 
had  elapsed  sinoe  de«lb,  and  so  many  pntrelact.ive  organisms  ^ 
that  no  satisfactory  results  could  be  obtained,  though  it  is  notewciT 
that  cultures  from  nn  enlarged  femoral  lymphatic  gUnU   in  < 
cases  remsiiied  sterile.     The  thii-d  case  was  an  exceedingly  favoor 
one — as  death  occurred  on  the  eighth  day  from  septioffimia — tbe  rash 
being  fully  out  at  the  time.     I  was  able  to  excise  pieces  of  skin  wHhin 
twenty  minutes  of  deatli,  and  (ho  post-mortem  examination  wma  made  at 
the  earliest  opportunity  after  death.     Here,  however,  the  skin  rnltura  J 
remained  absolutely  sterile,  and  cultures  from  the  heart  blood  and  splsanl 
yielded  some  fonr  species  of  staphylococcus,  together  with  a  few  coa>l 
laminations  derived  probably  from  the  air  of  the  post-mort«m  room.  V 

The  lost  observation  which  I  have  made  ennsisted  in  inserting  benetfh  I 
the  skin  of  a  rabbit's  ear  a  fragment  of  skin  excised  from  K  mild  botl 
recent  case  of  epidemic  eczema.  Tbe  wound  healed  at  uiice,  and  afttc.j 
the  lapse  of  two  to  three  weeks  a  slight  scdiness  of  the  skin  appeared  ta'T 
its  neighbourhood,  while  towards  the  base  of  the  ear  a  definite  & 
patch  appeared.  This,  however,  vanished  after  about  a  week,  aadj 
attempts  to  inoculate  other  rabbits  have  been  so  far  unsucoessfuh 

I  would  add  that,  bo  far  as  my  own  observations  have  gone,  I  am  n 
saiisfieil  as  to  ihe  infectiousness  of  the  malady.     'ITiig  one  cxperiiueiid 
on  the  rabbit  allbi-ds  the  j*o!itnry  instance  which  has  fallen  under  o 
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own  observjiiioii,  in  wbicli  the  disease  appeared  experimentally  com-  App.  a.  No.  n. 
mnnicable,  and  I  do  not  wish  to  lay  much  stress  on  a  single  experiment  on  an  Oatim»k 
in  which  the  result  was  at  least  equivocal.  of  Epidemic 

The  conclusion  which  I  have  reached  as  the  result  of  the  bacterio-  Dr.  CopSmJ  ^ 
logical  examination  of  cases  of  the  disease,  during  the  present  year,  thus  Dr.  Andrewe's 
confirms,  from  fuller  data,  that  which  I  reached  in  my  previous  report,  ^i^*^ 
I  can  find,  in  the  majority  of  acute  cases,  no  organisms  present  either  in 
the  blood  or  in  the  affected  skin ;  where  micro-organisms  have  been 
found  they  have  been  of  no  constant  species,  but  have  included  various 
sorts  of  staphylococci — some  of  which  at  least  are  normal  inhabitants  of 
the  human  skin,  while  others  which  I  have  tested  have  no  pathogenic 
powers  as  regards  rodents.  Two  possibilities  suggest  themselves.  K 
the  disease  be  truly  infectious  it  may  be  due,  as  in  the  case  of  certain 
speeific  fevers,  to  a  micro-organism  which  cannot  be  stained  by  any  of 
the  methods  in  general  use,  or  grown  artificially  on  any  of  the  cultural 
media  at  our  command.  Or,  in  the  second  place,  although  epidemic,  it 
may  not  be  infection:),  and  may  depend  not  on  any  micro-organism  at 
ally  but  on  some  chemical  poison  present  in  food,  or  in  some  way  intro- 
duced into  the  body  of  inmates  of  certain  workhouses  and  infirmaries  at 
certain  times  of  the  year.  Analogy  with  allied  skin  affections,  such  as 
ordinary  eczema,  of  the  microbic  origin  of  which  we  have  no  valid 
evidence,  would  suggest,  perhaps,  the  latter  view,  and  accordingly  it 
would  be  satisfactory  to  obtain  more  convincing  evidence  of  the  com- 
municable nature  of  the  disease  before  we  commit  ourselves  to  a  belief 
in  its  bacterial  origin. 


ADDENDUM  A. 

Letter  from  Db.  Bowlan,  Medical  Superintendent,  St.  George-in-the- 
East  Infirmary,  with  reference  to  the  Diagnosis  of  Anomalous  Oases 
of  Epidemic  Disease. 

Infirmary,  St.  G^eorge-in-the-East,  London,  E. , 
Deab  Sib,  November  3rd,  1894. 

I  enclose  some  brief  and  very  imperfect  notes  of  a  few  more  oases 
which  I  think  bear  upon  the  question  of  the  presence  or  not  of  influenza 
as  a  factor  in  the  epidemic  of  skin  disease,  &o.,  here. 

(1.)  l^e  main  objection  to  the  influenza  theory  has  always  appeared  to 
me  to  be  the  prevfdence  of  vomiting  or  diarrhcea,  or  both  combined,  in  so 
many  of  our  cases.  For  these  symptoms  are  clearly  neither  common  in, 
nor  typical  of,  influenza. 

Of  the  126  oases— 

~48,  or  88 '  0  per  cent ,  vomited. 
8,   or  6  *  35    per  cent.,    had 
diarrhoea. 
11,  or  8  *  7  per  cent.,  had  both 
vomiting  and  diarrhoea. 

126<^  67,  or  53  *  0  per  cent. ,  had  either 

— —      vomiting  or  diarrhoea  or 
L  both. 

59,    no    alimentary    sign    of 
enteric  fever  or  diarrhoea. 

126 

In  fact,  the  vomiting  was  so  prevalent,  that  I  began  to  suspect  irritant 
poisoning,  and  tested  the  beef  tea  and  broth  for  oopper  (being  oooked  in 
copper),  but  found  no  trace  of  such  metal. 

llie  milk  then  (which  had  always  been  viewed  with  suspicion  ftrom  when 
the  contract  changed  on  June  29tii)  was  then  regarded  as  the  cause. 


67,  gastric  or  enteric  symptoms  i 


or  both. 
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(2.)  And  taldiig  Uie  riev  Uwl  tba  great  impTovemect  vluoh  foOmradl 

use  of  condensed  milfc  cm  and  from  Angiut  Iftth  was  due  Ui  thu  changt 

the  dietary  I  do  not  eee  how  the  inflnenza  thoorr  can  be  held,  excepting  ._ 

t>f  the  gtonud  i>f  ooiuddence,  and  this  I  think  the  Tomtting  uid  lutkwi 

dispo«e«  of. 

(8  )  A^ain,  the  atsee  withoat  rnah  were  not  all  febnle  (vrdf  eaflcs  3, 1,  £>, 
and  ^  in  most  of  theee  oasee  vomiting  irae  preeent,  thns  exeladiag  Uia 
poastbilitj  of  this  BTinptom  being  aimplj  the  reQex  of  a  medtiUa  disardered 
bj  blood  at  a  febiite  heat,  or,   in  other  words,  a  part  of 

14.)  Again,  in  some  caeea  the  "  loeh  "  oul;  appeared  lat«  i 
and  0).  and  was  often  only  very  triTiol  and  alight,  thus  siiggeatiDg  tlutt  the 
mor^  seriDOB  early  voinitiiig  (or  anorexia  or  fever)  naliy  repreeetttej  the  fait 
initial  furoe  of  the  luiorobe  and  its  toxins,  which  had  either  thus  ezlumlei 
theniHelveB  or  bad  rendered  the  tiaanee  immune.  Fur  if  it  were  a  totally 
different  disease  one  wonld  expect  that  the  skin  diaOAse  toUowiag  utlet 
woald  be  aggravated  and  not  mitigated. 

<S.f  Again,  these  )at«  mahes  n-ere  often  represented  liy  a  iij  and  Jn^ 
quumating  oondition  of  the  skin  loaae  2),  and  in  each  aoaae  it  in  mimiTiithtji 
to  atqjpoae  that  the  primaij  etatu  had  aliated  and  that  the  pcimary  VUnew 
'""  Uie  eame  diaefiee. 

.  ':  j  Again,  some  of  the  cases  might  have  shown  the  tttsli  fand  thej  tireJ 
longer.     For  some  few  only  snrviTed  B  few  days. 
•esof— 

B.,  attacked  STth  July,  died  30th  July. 
Hannah  K.,  attacked  28th  July,  died  fllst  July, 
Daniel  D.,  sttacked  Slat  Jnly,  died  3uth  July,  Sio. 
(7.)  A  hasmorrhagic  tendency  existed  in  common  in  bolh  r/.u#  (if  tam. 
Of  ooniBe  haimatuda,  &o.,ifl  described  in  inflnenn,  bat  I  bUce  it  that  mail 
people  have  foimd  it  to  be  very  rare. 
Thue- 

O  *  Bridget  D.,  3S.    Vomit  etreaked  with  blood. 
O.  David  B.  .61.    Slight  haemoptysis,  with  a  tempemtuie  of  lOSP  F. 
Vomiting  and  diarrhoea. 

O.  Hanial  D.,  47.    Profuse  opistoxis. 

O.  Margaret  A  ,  80.     Hteniaturia. 

O.  Elizi^  B.,  67.    Htematnria. 

B.t  John  D.,  3%.    Hsemoptysis  and  slight  luesmtemesis. 

B.  Joseph  W,,  54.    Epietftxis, 

O.  Hannah  C  27.    Duurluea  (bloody  fabrilel.    le  prc^Dant,  asd  hM 

O.  Amelia  W.,  58.    HffimorrhBge  from  reotum. 
O.  John  H  .  48.     DtarrhieB  and  uielicua. 

B.  Bobert    F.,    61.      Several      atUicks    of    vomiting    with    aU|^t 
hcemateineBis. 

In  addition,  petecbite  and  similur  blood  extiavawtioUB  in  the  flkiB 
occurred  in  some  coses. 

(8.)  It  baa  been  stated  by  Dr.  Savill  that  the  temperature  WRS  new 
elevated  in  his  ceaee  unless  in  the  preeence  of  ''  boils  "  and  such  liki 
proceseeE.  But  the  chart  of  C,  No.  1,  ehoivs  that  n  high  tt-mpenitnre  mi^ 
aODompany  the  rash  without  any  boils.  ForCutlierineC  .evnuBuppoaingBhe 
had  inaueuzn.had  no  pulmonary  compUeatious,  and  her  temiMiratnrE  could 
hardly  have  been  elevated  for  so  long  a  period,  except  by  the  preeenoe  of  the 
outaneons  affection,  which  w>is  dearly  a  geuend  eafoliating  dermatitis.  And 
the  poembility  of  influenza  having  innuenced  the  type  of  the  skin  diseai 
that  B  true  Influenza  raah  should  ttecompnny  and  modify  the  other  den  .  . . ._ 
is,  I  think,  more  theoretical  and  open  to  doubt  than  the  proposition  that 
we  have  one  diseaee  to  deal  with,  although  somewhat  protean  in  chanMiter, 

Again,  I  enclose  chart.  Case  6,  which  is  that  of  Pard  S.,  who 
tiiree  we«kB  after  her  confinement.    This  woman  did  not  appear  to  faftva 
headache  or  other  influenzal  Bymptoms, 
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6he  alwajB  looked  ^nctavpoared  oomfostobla. .  Unfoortanatelj,  aba.oould    Arts  A.  Va,  tu 

not  sp^  finf^liali.  t.     .  on  mi  oI^bi.*fc 

She  at  no  tune  suffered  iiom  boUs,  vet  ahe  had  a  oonndecable  elevation  of  Epidmnie 
of  temperatuies ;  so  that  I  consider  Vi,.  Bayill's  e»  cathsdra  statement  on  fkin  Diiawoi  bjr 
this  point  is  decidedly  hasty  and  wong.  "^-  ^^opwa^i. 

Her  child,  on  the  other  hand,  who  had  a  yery  marked .  attack  of  the 
"  dry  "  type  of  the  disease,  had  no  fever. 

(Compare  Cases  7  and  8.) 

Dr.  Savill  states,  too»  in  his  book  that  some  of  his  nmraea  had  .observed 
influenza-like  symptoms  at  Paddington,  which  he  apparently  discredited 
and  ignored. 

I  hi^ve  not  been  able  to  fix  any  definite  time  from  onset  to  appearance  of 
rash.  But  in  several  cases  this  has  been  from  12  to  16  days,  18  or  14  days 
being  the  most  frequent. 

On  the  other  hand,  these  were  in  many  cases  apparentlv  edmultaneous. 

Trusting  that  these,  rough  notes  may,  at  any  ratis,  be  of  some  slight  use 
to  you, 

I  beg  to  remain,  &o. 

Dr.  Copemap.  (Signed)        Kabous  M«  Bowlak. 


ADDENDUM  B. 
ST.  GEORGE-IN-THB.BAST  INFIRMARY. 

Case  1. 

Name  :  Catherine  C ,  aged  86. 

Admitted  :  June  19th,  1894. 

Has  been  in  Infirmary  on  several  occasions  with  lead  colic,  sickness,  and 
annRmia.    Always  made  a  good  recovery. 

On  June  19th,  1894«  she  was  again  admitted  as  a  case  of  plnmbism.  She 
stated  that  she  had  been  working  on  odd  days  at  the  white-lead  works. 

She  complained  of  abdominal  pain,  but  there  was  no  acute  colic.  Appe- 
tite poor.  Does  not  sleep  weU.  She  is  stout,  but  ansamic.  There  is  a 
faint  **  gum  line.** 

Heart,  normaL     Lungs,  normal. 

Urine,  sp.  gr.,  1  *  019,  acid.    No  albumen. 

She  was  put  on  saline  aperient  mixture. 

She  gradually  improved  and  her  temperature  was  always  normal. 

On  June  26th  she  was  put  on  No.  1  (full)  diet,  uid  a  ferruginous  tonic 
and  aperient  was  prescribed.  She  had  progressed  very  satisfactorily,  and 
was  able  to  be  up  all  day.  She  assisted  m  the  ward  work  and  was  practi- 
cally quite  well  until  July  24th,  when  her  appetite  failed  and  she  requested 
that  she  might  be  put  on  No.  3  diet.  Otherwise  she  was  quite  well  and 
went  about  as  usual. 

Xif^te  on  the  evening  of  the  28th  July,  however,  she  was  attacked  with 
diarrhaa  and  vomiting  (is  on  aperient  medicine).  Her  temperature  was 
slightly  febrile,  100*2^.  *'  La  grippe"  was  provisionally  diagnosed  and  she 
was  ordered  a  saline  mixture. 

The  next  day  (July  29th)  patient  was  decidedly  ill.  The  face  was  flushed 
and  the  tongue  covered  with  yeUowiidi  fur.  She  complained  of  headache, 
back-ache,  and  general  malfJse.  There  was  no  evidence  of  rheumatism 
though  she  complained  of  pains  in  her  limbs.  The  throat  was  normal. 
Bhe  was  given  a  mixture  of  antypyxin  and  quinine  at  11  p.m. 

Patient  continued  thus  in  a  febrile  and  prostrate  condition  with  no 
appetite,  a  dirty  fuired  tongue,  headache,  and  general  soreness,  &c.,  until 
the  11th  August,  when  her  face  became  swollen  and  erythematous  (but 
QO  cedema),  and  a  rotheln-like  rash  appeared  over  the  body  and  limbs.  On 
the  arms  and  forearms,  however,  there  were  in  addition  large  whealy 
eoUeeiu^s  qf,  j^apuLea  which  gave  rise  to  a  good  deal  of  itching.  No 
vomiting. 

On  August  12th  she  was  ordered  Nestld's  milk  (urgent)  and  ordinary 
n^  was  cat  opt  of  her  dietary  altogether. 


AnfruBt  IStli.  Feela  mticb  better.  BsmIi  Btill  i»<amnt  Angimt  IG. 
Innudiou  wil.ta  Ol.  Eucalrptna  liegan  as  the  rash  still  pereurts.  August 
17th.  Felt  sick  bnt  did  not  Tomit.  Aa^ast  IStb.  Very  thirstT-  and 
>  ptofAiaie.  BoweU  oonstipnted.  Angiiatl9th,  Tho  n«h  has  alrao«t  ^g. 
Appeared  frum  bodj.  Bnt  the  papulu  nDndition  oo  arms  aad  foreanmi  {■ 
BtiU  luBrked  though  sboving  sigDS  of  exfoliatiug.  Urioe,  sp.  gr,,  lOjO. 
ndd ;  no  albumen. 

Angnst  21st.  The  iaoe  and  e7«lidd  and  forehead  are  now  deaqOAmating. 
The  foT«i(trmB  alightljr  eo.  Tbe  bodj  is  oorered  bj  fine  btawnr  »<.>BleiL 
IJpB  very  dry  and  orncked.  Tongue  inoi«t.  Anguat  aith.  Patd'eat  very 
much  better  sinee  last  note  ;  bowels  relaxed  imiztnre).  Flakey  dMqOft- 
tnatioD  on  face,  ear,  iiad  w»lp,  Hair  lyimlng  out  frf«tr-  Eylida  ai«  pnSV. 
BM(]uauiation  is  now  progreasing  ntpidlj'  vll  ov-r  the' boily.  Thoau  pailt 
on  foreanas,  &c..  where  tharslwd  been  Urge  wbealygroniis  of  jMipules  now 
■how  n  pecnliar  ilark  yellow  pigmeutation  of  the  epidermia,  raised  abore 
the  enrrouuding  akin  Her  scaJp  is  aImo«t  bald,  all  hair  in  the  akjUa  hag 
been  Bhed.  and  the  tturfiire  of  tlie  oaiU  is  rongli  and  yellowish. 

September  10th.  Tbe  akin  is  now  quite  clenr  excepting  on  the  front  ot 
tbe  wrista,  where  thea«  is  Btill  some  thiokened  yellow  epidermia  wbtdi  has 
not  separated.     iSee  Chart  No.  5.) 


A  pale.aniBmio,  but  well  nomiBlied,  muBonlar,  woman,  who,  on  idnaMPu, 
oompLuned  of  abdominal  pain. 

Th^re  wub  a  bine  line  on  the  gams.  Abdomen  not  tender,  and  patienl 
did  not  appear  to  be  in  any  aonte  pain,  No  HbdomiunI  retra^jtioa  or 
distention. 

She  vomited  several  times  a  greenish -ciolonnd  fluid,  and  coatinned  to 
Tomit  at  iuterrals  until  the  28rd  July.  When  there  was  uo  sickneea 
patieut  wiiB  much  better. 

Bv  July  31st  she  was  practically  well  again.  Patient  got  np  and  about 
ward  and  kept  well  till  August  5th,  when  6he  complained  oi  pains  all  over, 
was  flushed  and  febrile. 

For  some  days  she  continued  indisposed  and  with  ouinplete  auoicxia,  but 
had  no  further  attacks  of  vomiting. 

Howerer,  ou  Augnst  13th,  about?  a.m.,  ahe  beeame  snddenlj  giddy  and 
faint  on  gtliting  out  of  bed,  and  fell  in  the  wait),  [No  head  iDJory.J  ^ 
10  a.m.  she  was  very  collapsed  and  dazed,  and  had  a  rapid  nmoing  ptbl, 
andwas  vi'ty  restless.  Her  pupils  were  eqniJ,  bnt  or ri/wi/lr!,^  dilate^  ud 
did  not  re  act  to  light. 

Patieut  vomited  sevdral  times  during  the  day,  and  was  in  a  Btut«  of  si 
ooma,  !.•'.,  unconscious,  ret  restless.     Passed  urine;  bowels  open, 
not  vomit  during  night,  and  slept  at  intervals. 

On  August  Uth  die  was  rathei  restless  during  afternoon  and  evemag. 
She  had  not  spoken  rince  7  a.m.  on  the  13th  instant.     There  ««a  gn~' 
diflicnliy  in  sallowing,  and  she  wns  taking  little  food.     At  night  ahe  w 
Tery  restless  and  vomited  frequently  a  dark  greenish  fluid.     Shepaaaed  I 
urine  during  the  night. 

August  15th.  R^tless  at  times,  but  not  so  uneonsoious.  She  qxAv 
Beveral  times  during  the  day.  4™"* 

Vomited  several  times.     Had  morphine  injection. 

A  small  patch  of  herpes  uppeiired  at  the  right  angle  of  the  mouth. 

Vary  reslleBs  at  night ;  ihd  not  sleep,  and  vomited  freiiaently.  pw 
no  urine.  Temperatore,  97-.  Bowels  not  open.  Very  deliriona  at  tit 
Tongue  becoming  dry  and  breath  foul, 

August  17th.  Still  very  restless  and  delirions.  Slept  well  during  Um 
night.     Not  siak. 

By  August  ISth,  ahe  had  become  a  little  better,  and  mnoh  qoieter; 
excepting  the  herpes  there  has  been  no  evidence  of  any  rusli. 

But  on  September  Otb  there  was  noticed  to  be  slight  desriuomation  os 
the  middle  of  the  forehead,  about  the  mouth  and  chin,  and  at  the  sent  of' 
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the  herpee  lasb.    Her  hair  did  not  oomeoni.    Whether  this  8o«]y  condition    app.  a.No.u* 

of  forehead  was  simply  **  physiological "  or  not  is  a  moot  point.    The  rest  ^^^  ^  outbrmk 

of  her  body  remained  quite  free  from  desquamation.  or  Epidemic 

Discharged  cured  and  quite  well  September  28th,  1894.    {See  Chart  Si^^^J^**^*^*  ^ 
No.  6.)  l>r.  Oi»peinan. 

Case  3. 

Name :  Martha  T ,  age  58, 

Transferred  from  the  Workhouse. 

She  had  been  in  WorkhouBe  since  May  31st,  1881. 

Had  suffered  at  times  from  chronic  bronchitis,  but  had  never  had  any 
skin  disease  in  her  life.  Her  illness  began  on  Friday,  August  24th,  1894, 
when  she  noticed  a  rash  on  her  arm,  which  itched,  but  E^e  made  no  com- 
plaint to  anyone.  The  next  day  she  felt  cold  and  chilly,  and  had 
headache. 

She  was  admitted  to  Infirmary,  Sunday,  August  26th.  Her  face  was 
then  venr  flushed  and  mddy.  Febrile,  feeble,  pulse  quick  and  weak. 
Tongue  dry  and  breath  very  foul.  Very  thirsty.  No  valvular  disease, 
but  heart's  action  ver^  feeble. 

There  was  an  eruption  on  the  arms  and  forearms,  on  the  chest,  and  about 
the  shoulders,  buttocks,  legs,  thighs,  and  feet,  consisting  of  fine  papules 
which  did  not  feel  **  shotty." 

Nestle's  condensed  milk  was  ordered  in  place  of  the  contract  supply. 

August  27th,  tongue  very  dry.  Pulse  very  feeble.  No.  sputa.  Breath 
offensive.     Ordered  brandy  daily.    Bowels  not  open. 

On  August  28tb,  the  tongue  was  rather  better,  and  her  condition  gener- 
ally had  improved.  As  she  was  very  thirsty,  lemon  juice  and  soda  water 
was  ordered.  August  2'Hh.  Much  better.  Breath  not  nearly  so  foul.  The 
nu^  which  has  been  of  the  dry  type  is  gradually  becoming  less  marked. 
September  7th.  The  papules  are  now  giving  place  all  over  the  body  to  a 
fine  desquamation.  But  there  are  still  some  distinct  yellowish  papules 
about  the  dorsum  of  the  foot. 

The  skin  was  treated  at  first  with  zinc  oxide  and  salicylic  add  " cream,'* 
and  afterwards  Ung.    Eucalypti  P.B.  was  used. 

September  27th.  The  skin  is  now  quite  well  and  normal  again.  But 
patient  is  very  feeble  and  remains  under  treatment  for  chronic  bronchitis. 
On  a  morphine  mixture  being  discontinued  (27th  September)  she  vomited 
a  good  deal,  and  morphia  had  to  be  again  (October  1st)  prescribed,  since 
which  there  has  been  no  sickness.    (See  Chart  No.  7.) 

Cose  4. 

Name  :  Hannah  G ,  aged  30. 

Admitted :  20th  July  1894. 

Was  ' '  confined ''  some  months  ago,  following  on  which  she  had  an  attack 
of  mania  of  a  hysteroid  character.  She  is  decidedly  weak-minded,  but  not  a 
lunatic.  She  had  been  an  inmate  of  Infirmary  as  a  case  of ' '  debility,''  bodily 
and  mental,  since  July  20th,  1894.  Her  general  health  quite  satisfactory, 
though  a  feeble  woman.  Had  not  suffeied  from  sickness.  Temperature, 
normal.  Is  not  epileptic. 
\  On  August  20th,  at  4  p.m.,  she  was  attacked  with  clonic  spasms  in  the 
Uce  and  neck.  Speech  failed  her.  Neither  arm  nor  leg  affected.  Pupils 
equal  and  re-act  to  light. 

She  was  found  to  be  in  a  semi-conscious  condition,  but  there  was  no 

paralysis  ;  pulse  quick  and  feeble ;  temperature  99.6°.     Speech  returned  in 

i     a  few  minutes,  but  she  could  not  converse,  as  her  ^mind  was  in  a  "  confused" 

condition.    About  5  p.m.  she  vomited.    She  voinited  again  twice  during 

the  night,  a  quantity  of  a  greenish  fiuid. 

On  August  2lBt,  as  she  was  still  vomiting  frequently,  she  was  ordered 
a  bismuth  and  morphine  mixture. 

Four  days  later  right  hemiplegia  and  i^hasia  developed  during  the 
night,  and  she  had  an  epileptiform  fit  at  noon  on  the  following  day. 

At  this  time  also  she  was  found  to  be  penpizing  freely,  and  three 
izxegular  small  vesicles  were  noticed  on  the  back  of  the  right  wrist. 


>o.  11.       On  Angiut  'iCtb  tiitm  we  epQeptifonn  olonio  spMma  of  the  liglit  b4& 
~,^,^j^    foreann, *Qd buid.    TberewunooonjogntedeTUitiouofeTM.     Thepatkid    I 
was  Mmi-ootueiotia.  I 

y      AngTwl  STth.    Hpeeob  pu^jJl^  reLoraed,  but  patient  aumot  oaa-retm.      I 

Angnrt  28th.    Still  oooaeiouRl  oonTnlsioDB  on  the  right  mde.     Bi^  I 
pnpi]  dilated  and  larger  than  left.  I 

Angost  30th.    ImpToving.  ] 

Between  September  let  and  4th  she  bad  oeTenJ  fits,  ainoe  when  the 
oraamenced  to  improve,  and  has  h&d  no  further  attack. 

On  September  6th  she  ooold  utter  words,  bnt  oonld  not  oooveiM. 
There  were  apparently  aome  signs  of  deaqnamatios  on  the  forehead  and 
face. 

On  September  15th  she  B'iffer«d  from  ccuaiderable  mental  excitement, 
and  had  to  be  pnt  in  a  padded  room,  bnt  hy  Beptomber  1 7th  ahe  had 
beoome  qniet  and  waa  apparently  quite  well  again  in  all  reapneta.  ~i 

(I>r.  Barill  had  a  oaae  in  whioh  paralyaia  oomirred  and  the  patient  diad^^ 

In  the  presffflt  case  the  condition  appeared  to  be  fnnotlonal  and  I"" 
poet-epileptio  paralysis.    The  patient,  prerion*  to  this  illneas,  bad  o 
had  an  epileptic  fit     At  one  period  of  her  illoeM  there  wna  aaaae  tta. 
temperatnre.    She  has  had  Do  fit  ainoe,  and  is  now  well  (NoTeoiber  3 
(Sw  Chart  No.  8.) 


An  tintemic,  etont  man.  admitted  for  ttaetnre  at  the  nakl*  joint,  t 
qnite  well  in  health. 

Towards  end  of  July  1994  be  complained  of  having  absolntel^  n< 
and  he  looked  depreaaed  aud  nnwell,     Tempeiatnra,  ocrmaL     ITrintv  i 
gr.,  1'030.  add.     No  ulbtunen. 

A  fortnight  later,  on  Angost  13th,  the  akin  and  laoe  appeared  Bonmwl 
dryish.    He  remained  iu  a  lethargic  state,  taking  very  little  namiabiaeut, 
and  hia  breath  had  an  ofleasive  odour. 

On  September  ll.th  a  papnlar  petechial  raah,  oonristingot  abonta  doun 
■nattered  papules,  appeared  on  the  forearme.  Hia  tongne  became  dry  aail 
raw  looking. 

Three  daya  afterwards  there  were  peteohitu  on  the  arms  and  le^.  kA 
the  skin  over  the  back  and  cheat  waa  deeqaaniating  in  dtj  brawny  aaja. 
Fatieut  hnd  also  slight  cbronio  bmDcbitiR.  ' 

On  September  '20th  he  became  very  sick  and  vomited  fi-eqncntly.     11* 
was  followed  by  great  weakneas  and  proBtnition.     Ordered  bismTitli  fli      I 
morphine  mixture. 

The  urine,  when  eiamined.  two  daya  later,  was  of  ap.  gr.,  1018,  acid,  Md 
showed  a  deposit  of  nrates,  bnt  no  albumen.  ' 

He  died  September  2tith,  1804,  from— 1,  epidemic  skin  dioeaar;!, 
eongeatiou  of  Innga ;  3,  cardiac  failure. 


TO,  I 
Istal 


Name  :  Oharlee  J ,  aged  49. 

Admitted:  23rdAngnet  1893. 
Thia  man  who  was  apatieut  nuc'er  treatment  for  chronic  gont^ 
paratively  well  until  the  middle  ol  .'ulj,  when  he  became  ill  with  oomplL.. 
anorexia,  was  depreaaed  and  his  hair  oame  out  so  that  in  the  space  ol  two 
weeks  he  became  almost  bald.    There  was  no  fever,  neither  was  Uaere  mj 
skin  rash. 

On  Jnly  30th  diarrhoin  eetin  ;  be  gi-adually  became  weaker,  and  b«  di«d 

on  Augnat  5th.  | 

C"M  7. 

Name :  Henry  H ,  aged  68. 

Admitted:  27th  Hay  1894. 
This  patient  was  under  treatment  for  nn  ulcerated  leg,  and  had  other- 
wise been  perfectly  well  till  the  nightof  Angnst6tb,18M,  whenhe  Toini(«d 
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and  had  an  attack  of  diazxlioea.    HiB  temperatoze  waa  at  this  time  98^   app.  a.  No.  lu 

Next  day  he  waa  praotioally  well  again ;  was  not  rick,  and  had  no  ^^iSmST^ 
diarrhoea.    He  oontinaed  well  and  taking  ftdl  diet  till  August  18th,  when  Skin  PisesfBi  hy 
he  again  yomited  and  became  very  collapsed.     He  had  an  obstinate  attack  ^*  Oopeman. 
of  hiooongh,  and  "congestion  of  the  lungs"  superyening,  he  died  at 
2.30  p  jn.  on  August  14th.    There  waa  never  any  rash. 

Case  8. 

Name :  George  0 ,  aged  52.  ! 

Admitted :  31st  July  1894 

This  patient  was  in  good  general  health  till  August  6th,  1894,  when  he 
mm  attao^d  with  yomiting  without  any  apparent  cause.  He  continued  to 
'Vomit  all  his  meals  and  could  not  even  retain  milk.    Temperature,  normaL 

On  August  12th  he  was  put  on  Nestl^'s  milk  instead  of  ordinary  Tn^'llr, 
He  vomited,  however*  in  the  evening,  and  twice  on  August  15th. 

After  this  he  was  not  again  rick,  and  got  apparently  quite  well  again. 

On  September  5th,  however,  petechial  spots  were  noticed  on  the  1^,  but 
thfire  was  no  sign  of  desquamation  anywhere.  There  had  never  been  any 
poritiverash. 

Caees  9  and  10. 

Name :  Eliabeth  B ,  aeed  88,  and  her  baby  aged  rix  weeks. 

Transferred  m>m  the  Workhouse. 

The  mother  had  a  rigor  on  September  13th,  1894,  and  complained  of 
pains  *'  all  over."  Had  headache  (frontal)  and  back-ache.  She  did  not 
Tomit  nor  feel  rick.  Her  forehead  was  distinctly  scaly  and  desquamating, 
bat  the  rest  at  her  body  was  free.  She  had  a  dirty  tongue  and  look^ 
floaliedand  ilL 

Her  temperature  on  September  14th,  at  8  p.m.,  was  102*2^  F.  ;  at  7  p.m., 
99*8^  F.;  and  at  10  a.m.,  on  September  15th,  was  98  8^  F. 

The  temperatore  was  not  taken  when  she  had  the  rigor  on  Sept  ember 
iMh,  as  she  made  no  complaint  at  the  time. 

By  October  11th  her  forehead  was  normal  again. 

Her  (duld. — On  September  14th  her  child,  which  was  at  the  breast,  waa 
tomnd  te  have  a  flue,  discrete,  papular,  homy  rash  on  the  neck,  about  the 
shouldets,  on  boih  arms,  and  to  a  slight  extent  on  the  legs.  The  body  was 
almost  entirely  free.    The  temperature  was  normal. 

Desquamation  followed,  and  the  skin  was  quite  free  by  October  11th. 
The  case  was  treated  with  zinc  and  salicylic  cream. 

*'  Is  it  probable,"  says  Dr.  Bowlan,  "  that  the  mother  and  child  in  this 
'*  instance  were  suffering  from  two  different  diseases  P  I  think  there  can 
*'  be  no  reasonable  doubt  but  that  both  of  them  had  a  mild  attack  of 
'*  epidemic  '  skin  disease,'  but  of  somewhat  different  types." 


{Capy, ) 

West  Ham  Workhouse, 
Leytonstone,  E. 

September  28th,  1894. 
I  WISH  to  make  the  following  report  to  the  Local  Government 
Boerd,  as  to  the  epidemic  of  skin  disease  at  present  prevalent  in  this 
Workhouse. 
There  are  42  cases  of  an  unusual  form  of  skin  disease  under  treatment. 
28  exQ  females,  14  are  males  ;  these  patients  are  in  separate  wards,  no 
oilier  patients  mixing  with  them. 

Th^  are  nearly  all  of  an  advanced  age,  6  men  and  14  women  being  over 
70;  8  men  and  8  women  over  60 ;  8  were  admitted  from  the  bodv  of  the 
Workhouse,  2  from  outride,  the  rest  were  already  in  the  Infirmary  for  other 


In  five  cases  deaths  have  occurred,  undoubtedly  accelerated  by  this 
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1.  A  tutu  who  bad  gout  (or  jtan,  who  hecomu  affected  on  the  i 
June,  aiid  died  on  the  Idlb  Aagaat  1894. 

2.  An  old  man.  S3  jreara  u(  Age,   quite  well,  until  allacked  au   tbe   101 
W  July.     He  became  demented,  mid  died  on  the  Hth  August  1894. 

3.  A  moD,   tiS  years  old.  Lad  liemiplegia  for  years  ;  he  b»d  ceUolitiA  « 
the  leg  on  tlie  2Htb  Febntary,  wtiich  got  well.     On  the  16th  Maj,  dem^ 
ooonrred,  after  whiob  he  became  demented,  and  died  2Tth  ixHy  1894. 

4.  R ,   M.   (87),   a  case  of   [^iuonic  bmnchitiB,  became  dai 

ilt  whpD  attacked  on  the  2(Hh  September.     He  died  on  the  23nl. 

6.  P ,  John  (78),  aonBeolHeuiledementiu, paralysed,  and  bedri 

He  was  attacked  with  dermatitie  and  died  Idtb  September  1894. 

Altogether,  thero  have  been  138  coses ;  of  wbiob  11  have  left  the  hoi 
cured.     Nine  have  died  (that  is,  4inadditioii  to  those  aboT«-mentio[i«^).  I 

in  these  casoe  I  do  not  oonalder  that  dermatitiB  bad  anything  to  do  w 

the  deaths,  whiob  occurred  after  they  were  fairly  recovered,  tbo  nctaaT 
causes  being  (11  senile  gangrene;  f2)  cerebnd  softaning ;  i3)  apoplexv; 
(4)  bronohitie;  theirages being  respeotiTeli  T7,  67,  88,  and?;!.  Tbera  are, 
thus,  110  persons  now  in  the  institution  who  have  or  have  had  the  diaeose, 
42  of  whom  are  etill  Buffering,  The  greater  number  are  almost  well  (  ' 
women  mid  S  men,  however,  are  very  b«»d,  one  of  the  latter  havi 
bninchitiB. 

With  regard  to  milk  being  the  alleged  cause,  the  following  figiiree  oiri 
be  iustmctive. 

There  are  739  persons  under  medioni  treatment  in  the  InfimMrv,  moi 
than  half,  or  372,  have  milk  daily ;  82  have  been  attacked,  abont  : 
percent. 

On  the  other  hand,  367  liave  no  milk,  or  only  a  amall  porticn  ^th  Utoj 
tea,  28  or  7*63  have  been  affected. 

This  great  differenoe  may  be  explained  by  the  fact  that,  with  very  t 
exceptions,  tbe  victims  of  this  diseBse  are  among  the  nge<[  ajid  wenk.  ' 
natnjrally  form  the  large  majui'ity  of  those  on  miUt. 

For  instance,  out  of  the  110,  28  weje  below  60.  whOat  41  mere  *M-tui 
above  70. 

Again,  many  cases  developed  in  the  body  of  the  house  and   were   (_ 
ferred  to  the  Infuraary.    In  the  lionse  these  people  would  have  st  n_. 
diet,  and  on  being  attacked  were  pnt  on  a  milk  diet  with  no  bad  result. 

The  milk  supplied  to  the  inmates  is  all  boiled.  The  milk  sapp]i«il  || 
nearly  100  officers  is  not  bolted,  and  is  eiiactly  the  same,  bat  omy  twool 
the  latter  have  suffered  slightly. 

With  regard  to  infection  or  contagion. 

Two  newly  bom  infants  were  atta«ikod  with  a  similar  ernptdoii  ;  .„  __ 
caae  the  child  was  "  on  the  bottle,"  but  norsed  by,  and  sleeping  with,  hk 
mother,  who  did  not  contract  the  cUeense.  The  other  was  actually  snckUiue, 
but  his  mother  also  remained  free. 

A  woman  with  a  nine  months  old  child  became  affected.  Hiw  ^ 
partially  Buckling  her  infant,  who  also  had  milk,  but  ia  perfectlV  free  t 
disease  of  any  sort. 

A  woman,  aged  45,  was  suecesHtHlly  operate.!  on  for  strangnlnted  hen 
and  tlie  wonnd  was  almost  healed  when  she  became  affe(?led  with  dei 
which  spread  from  tbe  wound  in  an  erysipelAtoufl  manner  over  tfa 
body,  face,  and  limbs ;  she  nltimately  got  quite  well  and  bad  m 
temperatnre. 

""--      '—  "---       )  fresh  oases  now  for  some  days,  and  tbe  c 

I  am,  &c. 


W.  E.  Knollys,  Esq., 

Ansietant  Secretary, 

Lc«al  Oovenuuent  Board. 
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No.  12  and  No.  12a. 

DoMPiLATiON  of  Returns  of  Notified  Cases  of  certain  Infectious 
Diseases,  and  registered  Deaths  therefrom. 
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No.  12.  App.A.No.12 

1  Urban  Sanitary  Districts,  the  Number  of  Notified  Cases  and  of  Compilation  of 
nth    an    Annual   Summary  of   these   data  for  each   of  the    Urban  xounSiLf 

tious  Diseases, 

v  the  1)o&rd  from  Medical  Officers  of  Health.     The  Deaths  are  extracted  from  the  T)€B,iSthwSh 
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No.  13. 
iKTKKm  RsroRT  on  Inquirv  b^  tlie  Board'8  Mctncu.  1 
f  reMpecting  the   C.irsKs  of  llie   Lkas  Pi>[aoi(]i«&    whidt 

referred   to    Public   Watkr  Slppliks  ilt^rtviMi  from  k 
SouBCsa;  by  Mn.  W.  H.  Poweb,  KU..S. 

This  investigation  WM  cnlru.sted  lo  tho  Me^lia*!  Depu 
September  1890.  Aa  waa  fon^eru,  it  bks  proved  both  cm 
tedious.  Ami  it  la  not  vel  oniupleied.  N'ovrrtficleaa  at  the  si 
inqniry  nun-  readied,  i>  brief  BtAtemeni  of  tlie  inetkudn  of  itr 
adopletl  uud  ot  the  facts  so  fai'  cuUocled  may  be  of  ail\^at«ge. 
it  is  proposed  to  leporl  furlhi-r,  imd  in  detail,  on  tho  »>ubject. 

To  tbe  dalt-  wbon  this  inquiry  w&si  ordered,  the  caiwe  or 
dangerous  action  on  load  of  nntural  naters  liai]  UaLrdly  been  nea 
volving  other  tlian  purely  chemiral  problem?.  And  upon  tlus* 
moorland  waters  koown  to  act  vigorously  upon  lead  had  bees 
lo  examination;  with  tbe  result  that  their  poseession  of  tlita  prfl 
referred,  now  lo  the  presence,  now  to  the  absence,  in  tbem  of 
another  chetnicNl  substance.  In  this  way,  at  one  time  tbe  n 
a  water  supply  of  uudue  amouut  of  free  oxygen,  or  of  &M 
another  time  ilelieicney  in  the  water  of  lime  or  of  silicn,  irM  pi 
as  sufficiently  accounting  for  lead  poisoning  among  the  jbImU 
district ;  and  upon  sack  bafies  of  observation,  now  one,  aoi 
cmrrtctive  of  the  lead-dimolnng  power  of  moorland  water  was  ( 
adoption  by  water  authorities.  But  so  far,  in  regtm)  m  an 
moorland  waters,  scarcely  any  attempt  had,  exce{tt  by  Dt. 
White  at  Sheffield,  been  made  at  study  of  cause  of  Ibeir  Icad-i 
property,  in  the  sense  of  seeking  lo  iJeutify  tho  [irimarv  a 
conditions  without  wliich  the  ciFect  would  no't  result.  In  thee 
stances  it  was  determined  that,  &s  a  matter  of  fii-st  instance,  tb 
Department  should  uuderiake  syateniatic  study  in  W/«,  so  lo  I 
their  gatlieriug  grounds,  of  tbe  natural  history  of  moorland  WW 
a  view  to  learning  tho  conditions  under  which  tbese  waters  om 
/MHMr  of  dissolving  lead.  And,  indeed,  it  wae  seen  that  apottJc 
of  this  class  might  rest  the  decision  whether  or  not  an  elabc 
dubious  process  is  to  be  applied  to  one  or  another  water  in  or 
it  for  domestic  use  under  the  customary  conditions  of  »  txinimii 
Accordingly  a  scheme  of  procedure  comprising  several  separ 
or  stages,  was  formulated  as  follows  : — 

I.  Inquiry  over  a  wide  but  defined  area  wherein  public  water 
are  largely  derived  from  moorland  gathering  grounds,  rt 
the  physical  circumstances  and  couditioua  of  delivery 
public  water  serrice,  aud  as  to  wliether  or  uot  IcimI-e 
had  been  observed  in  connection  therewith. 
II.  Differential  examination,  week  by  week  throughout  the 
water  samples  freshly  collected  from  i«ch  of  several  pi 
determined,  and  distinct,  sources  on  one  and  the  tame  ti 
gathering  grotinii.  The  gathering  ground  selected  In  i 
u  regiou  known  to  afford  waters  which,  frora  time  to  tint 
iLeir  aggregate,  manifested  pronounced  aHlity  to  diiwol 
The  difierenliol  exumioatiou  of  the  several  weeklj  an 
include  note  of  the  direction,  and  the  limita,  of  divovitr 
chemical  and  tmcterial  constituents;  us  well  as  of  vurm 
the  ability  of  these  saniplcs  to  di.ssolve  l«ed,  with  obi 
also  as  to  how  fur  this  property  was  parallel  with  van 
their  eJiemicol  and  biioterial  feittures,  or  with  chi 
environment  of  scMonal  or  of  meteorological  sort. 
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III.  Obseryation  and   testing  under  diverse  conditions,  seasonal  and    App.A.Nai3 
meteorological,  of  the  waters  from  a  great  variety  of  moorland  ontheCwweso 
gathering  grounds  within  the  area  scheduled  for  inquiry,  with  a  ^e»d  Poisoning 
view  to  ascertaining  in  what  way  and  in  what  degree  each  such    ^     *  ^^'^' 
water  supply,  or  part  of  it,  differed  as  regards  telluric  and  surface 
conditions,  in  reference  to  chemical  and  bacterial  constituents,  and 
in  regard  of  ability  to  dissolve  lead,  from  the  standard  or  standards 
obtained  as  a  result  of  research  under  heading  No.  n. 

I. — Preliminary  Inquiry  in  a  Selected  Area  as  to  the  Circum- 
stances OF  Public  Water  Supplies  in  Reference  to  Lead 
Poisoning  ascribed  thereto. 

The  object  of  inquiry  in  the  above  sense  was  twofold :  to  ascertain 
from  local  sources  of  information  within  a  wide  area  where  lead  poisoning 
was  heard  of,  the  amount  of  it  that  was  being  obsen^ed ;  and  incidentally 
to  obtain,  broadly  and  generally,  indication  of  the  way  or  ways  in  which 
moorland  supplies  that  were  causing  lead  poisoning  differed  from  those 
wherewith  lead  poisoning  was  not  being  associated.  A  series  therefore 
of  questions  (Addendum  A.),  framed  with  a  view  of  eliciting  information 
on  a  variety  of  matters  in  the  above  connexion,  was  addressed  to  the 
Medical  Officer  of  Health  of  every  Sanitary  District  comprised  within 
certain  counties ;  the  replies  as  thev  came  to  hand  were  next  carefully 
sludieti  and  tabulated,  and  the  results  of  analysis  of  the  facts  for  each 
county  duly  summarised.  Records  of  the  data  thus  obtained,  for  the 
West  Riding  of  Yorkshire  by  Dr.  Barry,  for  Lancashire,  Cumberland, 
and  Westmorland  by  Mr.  T.  W.  Thompson,  are  annexed  as  Addenda  B. 
and  C.  to  this  report.  Briefly  the  chief  facts  ascertained  by  them  are  as 
follow  : — 


West  Riding  of  Yorkshire. — Area,  1,861,699  acres; 
number  of  inhabitants  (estimated  1890) 

Population  obtaining  public  water  service 

Population  obtaining  public  water  service  in  the  main 
from  moorland  sources  .  -  -  - 

Population  obtaining  by  public  service,  in  the  main  from 
moorland  sources,  water  Altered  before  delivery  to 
consumers      -  -  -  - 

Population  obtaining  by  public  service,  in  the  main  from 
moorland  sources,  water  not  filtered  before  delivery  to 
consumers        ------ 

Population  obtaining  by  public  service  moorland  water 
to  which  (or  to  portions  of  which)  multiple  cases  of  lead 
poisoning  had  in  recent  yean  been  referred  - 

Population  ohtsdmng  Jiltered  moorland  water  to  which 
multiple  cases  of  lead  poisoning  had  in  recent  years 
been  referred   -  -  -  •*  .  - 

Population  obtaining  unfiUered  moorland  water  to  which 
multiple  cases  of  lead  poisoning  had  in  recent  years 
been  referred  -  -  ... 


t 


Lancashire. — Area,  1,203,708  acres ;  number  of  inhabi- 
tants (estimated  1890-01)    '     - 

Population  obtaining  public  water  senice 

Population  obtaining  public  water  service  in  the  main 
trom  moorland  eources  -  - 

PopulatioD  obtaining  by  public  service,  in  the  main  from 
]||porl|Uid  jjNfiivQei^,  water  fiUered  before   delivery  to 


2,636,766 
2,086,187 

1306,403 


692,326 


1,114,077 


711,202 


34,061 


677,141 


4,020,328 
3,756,539 


-     3,408,447 


1,203,713 


P»|tulHtio(i  oblnining  by  public  w^r\nce,  in    the  mwn    frOBii 
rooorlaad  wtircps,  water  nol  Jilltred  before    delivery  to 
fonau  liter*        -  .  -  -  ,  . 

PoiiuIftlioD  obtaiuiot:  by  publi<;  service  moorland  WKter  to 
which  (or  In  portions  of  whkh)  raultiple   coses   of  I 
poisoning  liad  in  ri-oenl  yvKFS  be«D  relerred  - 

Populstion  obtaiuing  yf^-erM/  luourlaacl   water    to  wbi 
iuiiUi|>1o  eiMes  of  leml  poiHoaiug  bad    in   rec«tit 
bei-n  referred     -  -  -  - 

PopnUtion  ubtuioiug  ui^ltered  moorland  water  to  n 
multiple  (3wes  of  lead  ]xiiao»ing  had  in  recent  ; 
bii-n  referred  -      - 

Ci'MiiKBi,ANi>. — Areft,    970,154    iK^res;     number     o4 

hahitaata  (i^limatpd  1890-91) 
Population  obtniniug  public  w&t«r  Ktrice 
Population  obtaining  public  water  service    in    the   i 

TroHV  inoorlnnd  sources 
Population  obtaining  by  public  servioe,  in    the  main    from 

moorlnnd   sources,    water  jUtered  before     dellTerr 

consumers      -  ■  -  - 

Population  obtaining  by  public  service,  la  llio    i 

nrbnd  sources,  water  not  JiUtrtd  before  deliveiyil 


'eiTli^ 


Popdiation  obtaining  bj  public  sen'ice  moorlnnd  water  to 
which  (or  to  ponione  of  wlifch)  multiple  canes  of  lead 
poiBoning  had  In  recent  years  been  referred  - 

Popnlation  obtaining  filtertd  moorland  water  to  wbicfa 
multiple  cases  of  lead  poisoning  bad  in  recent  years 
been  referred    .  -  -  -  . 

]'opuliilion  obtaining  vnfihered  moorUuil  water  lo  whicli 
multiple  cases  of  lead  poisoning  bod  in   recent   yearsj 


been  referred 


W 


BSTMORi^ND. — Are*,  508,073   acre* ;  nnmber  of   ■ 

habitants  (estimated  1890-91) - 
Populnlion  obtaining  public  water  servii^e 
Populalion    obtaining  water  service   in    (he    tui 

moorland  souroes  >  ,  . 

PopuialJun  obtaining  by  public  service,  in  the  matn  fro 

moorland  eources,  water  Jittered  before    delirerj'   l 

consnraere      -                 -                 .                 . 
Population  obtaining  by  public  service,  io  the  nu _,__ 

moorland  sources,  watei*  not  ^filtered  before  detiverv  t 


Populalion  obtaining  by  public  servico  moorland  water  % 

n-hieh  (or  to  portions  cif  which)  multiple  cases  of  |ei 

poLsoniug  had  in  recent  years  been  referred  - 

Population  obtaining  ^filtered  moorlnnd  wnler  to  wfaid 

multiple  ca&ea  of  lead  poisoning  had  in  receoC  yet 

l)een  referred    ----- 

Population  obtaining  uijA'/fercfJ  moorland  water  to?L_. 

multiple  cases  of  lead  poisoning  had  in  recent  yes 

been  referred  .  -  , 

It  thn)^  tippeareil,  that  of  a  population  in  the^e  counties  nmiV 

over  six  millions,  some  "0-80  per  cent,  were  oblniniug   tbeir 

water  by  public   service  derived  in  the  main   from  moorlaad 
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that  nearly  two-thirds  (64  per  cent)  of  the  population  thus  supplied  were  App.  a.  No.  is. 

*  having  their  moorland  water  delivered  to  them  in  unfiltered  condition;  ontheciuuesof 
and,  that  so  far  as  lead  poisoning  bj  public  water-supplies  was  being  LeadPoiaoniiig; 
recognised  in  the  counties  in  question,  it  was  almost  wholly  confined  to  ^    ^'   ^^^' 

^'     districts  obtaining  unfiltered   moorland   water.     At  the  same  time,   it 

*  appeared  that  the  amount  of  lead  poisoning  ascertained  to  be  occur- 
ring differed  widely  in  the  several  counties.  Among  West  Biding 
districts   lead  poisoning    referred  to  moorland  water  was    abundantly 

^  recognised;  in  districts  of  Lancashire  it  was  hardly  heard  of;  while 
from  Cumberland  and  Westmorland  none  was  reported.     How  fieir  this 

■'    contrast  in  the  amount  of  observed  lead  poisoning  in  the  several  counties 

5'  was  to  be  thought  of  as  referable  to  intrinsic  difierences  in  moorland 
water  as  such,  to  precautionary  measures  public  or  private  that  had  been 
taken,  or  to  want  of  recognition  of  lead  poisoning  that  was  tending  to 

'  occur,  could  not  be  judged  of  from  the  data  supplied  :  so  that  it  was 
seen  that  in  these  aspects  the  subject  would  require  further  study,  which 
has  accordingly  been  undertaken.     As  to  this,  it  may  be  noted,  at  this 

^  stage,  that  want  of  recognition  of  lead  poisoning  has  perhaps  had  not 
unimportant  influence  on  the   favourable  report   rendered   of  certain 

^  water  supplies  by  the  local  ofiicers;   at  any  rate,  the   inhabitants  of 

t^  particular  districts  reported  to  the  Department  as  altogether  free  from 
lead  poisoning  notwithstanding  that  they  were  served  with  unfiltered 

L  if  moorland  water,  have  since  been  found  suffering  from  the  malady  in 

«r  question. 

w0  II. — Differential  Examination,  at  Weekly  Intervals  and  over 

f  j»  A     PROLONGED    PeRIOD,   OF    WaTERS    OF    DIVERSE    SORT    FROM 

ONE   AND   THE    SAME   MoORLAND   GATHERING   GROUND. 

This    section   of  the  inquiry  was,   as  has  been  already   indicated, 

concerned  in  submitting  severally  to  frequent  comparative  test,  those 

waters    which,    when    combined    together  at  a    distance   from   their 

^  common  moorland  gathering  ground,  are  apt  to  constitute  public  water 

v^  supply ;  the  object  being  to  determine  what  are  the  seasonal  modifi- 

'  cations,  chemical  and  bacterial,  of  each  of  such  contributory  waters ;  in 

.    what  way  and  to  what  degree  they  differ  at  one  and  another  time  from 

"  each  other  as  regards  their  inorganic  and  organic  constituents ;  and  how 

'  far  diversity  of  their  ability  to  dissolve  lea^l  is  associated  with  season 

'  of  the  year  and  is  at  the  same  time  parallel  to  observed  differences 

^  in  their  chemical  and  bacterial  characters.     In  this  connexion  two  sorts 

of   water   common  in  moorland   regions^   namely,  water  issuing  from 

'    i^rings  in  the    soil,  and  rainfall-water   accumulating   on,  or  fiowing 

*  over,  or  through,  the  peat  substance,  were  seen  to  especially  call  for 
study;  as  also  these  two  sorts  of  water  in  combination,   and  under 

'      circumstances,  therefore,  permitting  interreaction  of  their  several  con- 
'      stituents ;   such  water^  for  instance,  as  is  afforded  by  a  main  stream, 
into  which  are  received  the  contributory  waters  of  a  given  moorland 
gathering  ground. 

For  the  purpose  of  establishing  standards  in  the  above  sense  of  the 
behaviour  of  moorland  waters,  it  appeared  necessary  that  a  laboratory 
should  be  acquired  in  the  vicinity  of  the  moorland  gathenng  ground  to 
be  studied,  so  that  the  interval  of  time  between  the  collection  of  weeklj 
Water  samples  and  the  testing  of  them  in  one  and  another  way  might 
be  reduced  within  the  smallest  practicable  limit.     Hence  in  view  of  the 
circumstance  that  preliminary   inquiry   had   shown   moorland  water- 
supplies  having  dangerous  action  on  lead  to  be  most  numerous  in  the 
est  Riding,  and  of  the  fact  that  comparative  test,  therefore,  of  many 
orkshire  waters  was  likely  to  be  called  for,  it  was  seen  that  both  sucn 
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^^^^^^^^^^^H 

^^^^^H                 undvi-Uken  in  t)i»  liist  inalacce  by  Mr.  mnd  Mrs 

^^muHii^^^i 

^^^^^F                 oFterwanU  bv  Dr.  A.  ('.  Honaton. 

1'  II  lllln^^l 

1                                           Survej-  WHS  next  miule,  in  asMK-mlion  with  Dr.  ] 

1  J(i  l[  lll^^BI 

.    m'  Ml   li^Bl 

Kt  Burnmoor.     It  eoinprii«l  n  moorlwirt  tmcl  from 

'  h  1   H 

over  or  throngli  the  {>c«l,  anil  water  ulso  inauiug  Oxm 

derive*)  the  water  aiipply  of  Bcnthun  ^illn^.     Tbt 

'111      llH^H 

beeu  obM-rred  to  pusspst:  rrom  time  to  time   ncidlt; 

i)  1  ^  1   Ufl^vl 

scrionsly  to  interrere  with  uertiun  man  iifnetii  ring  pr 

11  If  IiI^bI 

Upon  ihpgatlwring  frrounii  thus  selected  the    fi 

jllfl  M   llj^^H 

I                                       (.-husen  for  exiuniautloD  : — 

lUv  n    I^^^S 

,                                          {a.)  The   waters   of  cerluo  s[iring»  ri^preseotii 

[Ml  Ij  <    ^^|m 

railing  on  tht-  gathering  ground,  hjwl  eaa 

)»wt  with  the  peat  soil,  and  had  l««n    d 

Mil  II '    HHI 

pasaagv  through  or  between  strata  underl^ 

Jhi  ■    !^^l 

remained    in     sustained    contact    with 

iHi  Hf  in 

vegetable  organic  matter  living  or  dead. 

IH 1    If  1     JHl 

{e.)  The  water  of  ihf  stream  descending  to  the  s 

III    M      mn 

which  repreaented  mixture,  >liffmng  in  i 

HI    1  j     JHI 

to  time,  of  waters  (a)  »nd  (A). 

VI    If    1  flIU 

Fnrther,  with  a  view  of  obtaining  in  wganl  to  th 

HI  M   iH^H' 

Mncurrent  meteorological  and  other  necessary  dal 

rartt.  thermotneterH  were  eatablished  thereon,  and 

H 1    1)     1  H^^l ' 

for  menauring  from  time  to  time  the  amount  of  w»u 

H 1  Ml  1  ilH  V 

Ihe   conjoined    stream    from    the  gathering  grour 

rpferred  to. 

HI     If,'     filUl 

Finally,   a  skilled   person  was  found   to  unJvrti 

Mii     1     1   IrT 

virating  the  gathering  ground  early  in  the  morniog 

week  for  the  purpose  of  recording  the  several  mete 

V 

of  eollecting  water  Boraples.     These,  along  with   re, 

^^^^  ^^^_^^__ 

ijuoBtion,  he  was  under  obligation  to  deliver  at  the  1 

^^^^^^^^^Hl; 

,                                        each  Monday  iu  the  forenoon,  so  that  the  necessary 

^^^^^^^^^^^^H 

water  samples  might  follow  as  speedily  as  possible  ot 
\                                           The  differential  examination   to  which  it  was  d«l 

^^^^^^^^^^^^Hi 

the  Bnmmoor  water  samples,    comprised   n   week- 

^^^^^^^^^^Hj 

follows  :— 

^^^^^^^^^iv 

A,  Their  physical  and  ehemital  eonditions  in  refei 

^^^^^^^^^^^IV 

(n,)  Appearance  in  a  2  ft.  tube  ;  colour,  turt 

^^r 

(ft.)   Rwiclion,  with  cochineul,  meLbyl  oranget 

ir.)   Jtesidiic  on  evaporation;  lolal,  fixwl,  ane 

y^ 
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(e.^  Oxidised  nitrogen ;  nitrates,  and  nitrites.  App.  a.  N0/.13. 

(/;  Oxjgen  required  for  oxidising  organic  matter  ^  the'olli.esof 

(g.)   Chlorine.  LoMlFoiMminR; 

(A.)  Hardness ;  total,  temporarj,  and  fixed.  ^^  ^''  ^^^• 

(t.)  Dissolved  oxjgen. 
(J.)  Iron. 

(JL)  Aciditj  ;  qoantitative  estimation. 

(/.)  Ability  to  dissolve  lead ;  as  shown  bj  the  amonnt  of  lead 
taken  np  by  samples  under  experimental  oondition«. 
Their  bacterial  constituents — 
(a.)  The  number  of  colonies  per  cubic  centimetre. 
(6.)  The  different    kinds  of  micro-organisms  to    be    obtained 

therefrom  in  pure  culture. 
(c.)  The  behaviour  of  these  in  various  culture  media. 

formulating  the  above  scheme  for  different  testing  of  various 
rs,  the  members  of  the  Medical  Department  concerned  in  this 
irj  had  the  advantage  of  the  co-operation  of  Dr.  Whitelegge,  Medical 
er  of  Health  of  the  West  Riding  Oounty  Council.  This  officer 
at  that  time  contemplating,  and  has  since  carried  out  on  lines 
II7  parallel  with  those  above  indicated,  study  on  behalf  of  his 
lority  of  lead  poisoning  by  public  water  supplies  ;  and  to  him  the 
irtment  is  indebted  for  suggestion  of  the  'Mead-ehot  test"  of  the 
ty  of  a  water  to  dissolve  the  metal  in  question.  Details  of  this, 
ell  as  of  the  other  methods  of  procedure  adopted  at  the  Settle 
tttory,  will  be  found  in  Addendum  D.  to  this  report, 
rstematic  observation  thus  undertaken  of  the  Burnmoor  (Bentham) 
r8  was  commenced  in  November  1891,  and  was  continued  weekly 
.  the  end  of  March  1893.  In  the  course  of  this  sustained  scrutiny 
mples  from  this  gathering  ground,  much  information  bearing  on  the 
ral  history  of  moorland  waters  was  got  together,  and  not  a  few  of 
facts  recorded  have  an  interest  of  their  own,  apart  altogether  from 
particular  question  which  was  being  studied.  All  the  abundant 
mation  thus  collecti'd  has  been  tabulated  and  charted,  and  in  due 
Be  will  be  set  out  in  detail  in  a  further  report.     At  preseut  it 

be  enough  to  refer  to  certain  only  of  tlie  facts  elicited,  in  a  broad 
general  way  and  for  the  purpose  of  indicating  the  reason  of  some 
eqnent  procedures. 

broughout  the  extended  period  during  which  the  waters  of  the 
imoor  gathering  ground  were  under  examination,  definite  distinc- 
was  maintained  between  samples  according  as  they  were  derived 

the  "pools"  or  from  the  "springs."    These  waters,  t.c,  water 

pools  in  the  peat   and  water  from  springs  issuing  within   the 

B  of  the  gathering  frround,  differed  little  at  any  time  as  regards 

mineral   constituents;    moreover,  both  were  very    soft  waters. 

artheless,  they  differed  widely  and  persistently  in  the  circumstance 

**  pool "  water  wks  found  almost  without  exception  to  be  acid, 
"ets  "  spring  "  water  was  rarely  found  other  than  neutral  to  the  tests 
oyed  ;  indeed,  so  far  as  "  spring  "  water  was  on  occasion  found  acid, 
appeared  due  to  access  to  the  particular  "  spring  "  of  rainfall  water 
liad  recently  flowed  over  the  peat  surface.  Further,  and  above  all, 
d1"  waters  and  "  spring"  waters  from  this  gathering  ground 
red  in  their  ability  to  dissolve  lead ;  ^  pool "  water  was  mvariably 
d  to  possess  this  property,  sometimes  in  high  d^ree ;  but  **  spring  " 
r  rarely  poHsesaed  it,  and  then  feebly  osdj  as  compared  with  the 
r.  Season  appeared  to  have  little  effect  in  modifying  the  characters 
lete  "  spring  "  waters.  "  Peat-pool "  water  was,  however,  foond  to  be 

I    sasoo.  T 


nlwaja  it  wus  found  to  be  neutral  ia  its  rotcf^H 
^ntilnte  of  abilily  to  divsolve  ttint  lurtnl.  ^^^ 

Itaclcriologicnlly  the  Mivernl  vnttrr?,  miwc  w 
pou!  "  wuitfni,  v*.vB  at  nil  M-asons  ri'-li  ill  mtcrO'OrB' 
a<  were  isolnlwl  ilirecllj'  from  tliR  waieia  luMJ 
stuilv  in  u  v&rit^ly  of  lutiticiitl  modtn  tvirro  not 
fcntunis  uf  pm^cular  interest. 

As  the  Diitconii),  therefore-,  oi'  cxnct   Hioilv  oT 
diSfreiucltitibcsut'  waters  fruui  the  given  j/i.r  )....■;.... 
uf  suuh  waters— lliat  obtaiueii  from  ceiTrr 
lo  yofsvua  ill  mnrked  degree,  and  per- 
Atid  fui-tber,  amoug  n  plurality  uf  cui 
upper tu ill iiig  to  tliia  parlicalar  class   ni     w.iut,    o 
distinctly  and  luiit'onuly  parallel  to  its  [iropvrtv  of  r> 
uaiuely.  acidity  ol*  uearty  evpry  fumiple  exKioiuVu.* 
auiie\ed  (Adileiiduiii  K.)  to  tlUa  repun  ai-ne  to  iUu 

These  I'osullB,  iu  ao  fiir  ns  nssuciulion  ot  ocidilf 
power  are  concerik«d,  afford,  of  course,  no  nctv  kut 
agiuH  fiud  again  becu  uuted  in  regard  nf  mourlaml  v 
to  cause  lead  poiBOuing,  llial  Ihefnuiplcs  of  (vut«r  n< 
ou  lead  arc  common^  acid  samples.  As  po^iiiv 
o£  direct  a^socimioii  of  ihettc  two  conditions,  tbu 
tuooi-  otMervaiiouG  mainly  coii«i!il.«  iu  the  cin^unu^im 
this  relation  of  acidity  and  lead  dissoIvinE  al>ilitv 
t&e  tatm  water  otxr  a  coufideratle  period  o^ 
negntiTc  uspccis  the  Uuromoor  oLnervations  lu-u  a 
Thiiy  teDd  lo  iLdicatei  by  a  plurality  of  detojitii 
many  uotiLlis,  not  only  that  tlie  ability  of  a  imuxicu 
lead  is  closely  associated  nith  acidity  of  aiick  ^ruli 
action  in  regard  ol'  Iund  it  not  to  A«  ou  aawocia 
ol)serv«d  oouditiou  In  which  the  water  was  liable, 
therefore,  more  exact  study  of  ili«  coDditian^  tie 
mooi'land  watei'  wus  seen  to  be  cnliod  for. 

To  this  stagr  of  the  invcsligntion  the  Buri|i  ,  , 
in  the  nttuu  conductt^d  hy  Mr.  and  Mrn.  Alkitu 
iatendeiice  by  Dr.  Barry  ;  but  early  iti  1893,  Q 
ftr  office  reaaons,  contiuuuualy  required  in  Lotu 


339 

waters ;  and,  secondly^  of  making,  examination  there  of  waters  from  a   app.  a.  No.  is. 
variety  of  Yorkshire  gathering  grounds,  with  a  view  to  comparison,  in  outiieCausetof 
>ooe  and  another  respect,  of  these  waters  with  the  standards  already  set  Lo:^  i*oi8«miii» : 
ap  as  a  result  of  the  proce<lure8  that  have  been  described.     Accordingly,   *^    ^'   ^'^^^' 
Dr.  Houston  took  up  his  residence  at  Settle  early  in  August  1893,  and 
has  since  continued  to  work  there  on  lines  determined  on  from  time   to 
time  in  conference  with  the  Medical  Department. 

The  chief  business  of  Dr.  Houston,  at  Settle,  has  been,  up  to  the  date  of 

this  report,  observation  of  moorland  waters  in  reference  to  inter-relations 

•of  their  acidity  and  lead-dissolving  property,  along  with  study  of  the 

causes  of  acidity  of  the^ie  waters.     But  incidentally  he  has  given  ntten- 

•tion  also  to  another  section  of  the  lead-poisoning  question ;  one,  indeed, 

which,  at  an  early  stage  of  the  Department's  investigation,  had  given 

•    rise   to  difficulty,  namely,  certain  observed  differences  in  the   modus 

"'   operandi  of  one  and  the  same  water  in  regard  of  its  action  on  lead.     All 

c:-   these  directions  of  work  have  involved  comparison  of  other  waters  with 

^    Burnmoor  water,  and  for  this  reason  the  results,  so  far  obtained  by 

Dr.   Houston,    will   be   mos>t   conveniently   stated  in    this   preliminary 

ti   report  under  Heading  No.  III.,  which  deals  with  lines  of  investigation 

t:   aiot  yet  completed,  and  in  regaixi  of  which,  therefore,  inferences  are  only 

:    provisional. 


7    III.  CoMPABist^N    OF    Moorland  Waters  from    a   Plurality  of 
Sources    in   Yorkshire   with  the  Standards   set  up   as 
^  THE  Result  of   previous   sustained   Observation  of   the 

'_  Waters  of  a  given  Moorland  Gathering  Ground. 

The  several  lines  of  work  upon  which  Dr.  Houston  has  engaged  have 
'  ^  necessarily  interlaced  at  various  points,  and  fur  this  reason  they  have 
ar  S8  far  as  practicable,  been  pursued  concurrently.  The  sequence,  there- 
«^  fore,  in  which  the  several  sections  of  inquiry  enumerated  below  are  dealt 
M'  with  does  not  imply  chronological  sequence  of  procedure.  It  is  adopted 
-^   tfor  reasons  of  convenience  only : — 

i  •      1.  Diiference  in  kind,  of  the  **  action  "  which  is  exercised  by  water  on 
:y  lead. 

*'        2.  Correlation  of  acidity  and  lead-dissolving  property  in  regard  of 
:-<  moorland  waters. 

t.        Z.  The  source  of  the  acidity  of  moorland  waters. 


Difference  in  kind  of  tJie  ^^  Action  ^^  which  is  exercised  by  Water  on 

Lead, 


^ :  As  has  been  alrea<ly  indicated,  at  an  early  stage  of  this  lead  inquiry,  it 
'^^  was  seen  to  be  requisite  to  take  account  of  the  fact  that  the  term 
•**  action  on  lead,"  as  applied  to  water  samples,  includes  other  action  on 
*^  this  metal  than  the  lead- dissolving  process  with  which  inquiry  at  Settle 
I*"  has  Iwen  for  the  most  part  concerns  1.  And  similarly  Dr.  Houston  has 
>'  found,  on  a  more  extended   basis  of  observation,  that  certain  wiiters 

*  -exhibit,  when  brought  experimentally  in  contact  with   metallic  lead   in 

*  open  vessels,  not  only  ability  to  t^ike  up  lead  into  solution,  but  ability  to 
=»  manufacture,  as  it  were,  a  nearly  insoluble  lead  compound,  loosely 
«*  .attaolicd  to  the  lead  and  not  shielding  the  metal  from  further  attiick  of 
*^  like  kind.  To  the  first-named  proi)erty  of  a  given  water,  the  desorip- 
^r  tion  '*  plumbo-solvent  ability  "  is,  Dr.  Houston  considers,  conveniently 
^  applicable ;  as  descriptive  of  the  other  process,  which,  in  his  view,  is 
»'   essentially  erosion  of  the  lead,  he  propel  the  term  ^'erosive  ability. 


liiuigr. 

-.     A 


3'M 


irrJ 


In'  tbiB 


ftnd  with  a  view    to   differeuttailng  1 
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under  which  wa(«rBMhibU  the  ooe  ami  the  o1h«r  property,  Dr 

LwtP^Mniofi  b»A  made  a  iininl>er  of  ialereeting  Uborstory   experiitwaU,t 
fif  which  may  1m>  eamnwrised  thus  :— 

Pure  rain-icaler   and  pure  Mnott-water. — ^Tb«ae  1 
foanil    ceutrnl    in    i'«aclioii,   and    none    of   the   < 
diaEoWeJ  Ivw),     All  of  tliem,  however,  erode<l  lettd  T 
UDcler  laboratory  conditions. 

SUtilled  water. — A  hiree  anmber  of  < 
samples  of  "  acid  "*  freshly -dtEtil led  water  | 
aolving  power,  but  no  power  at  all  of  erodioj^  t 
oUier  hand  dititilled  wnt«r    tbat  was  "  neutral  "f  la  f 
practically  no  ability  to  dissolve  lead,  tboiigb   it  a    '' 
vigoi-ously,  sud  in  sualaiued  fHshioQ. 

Moorland  tcatert. — Moorland  waters  that  are  i 
poswss  ability  to  dissolve  lead.  At  the  : 
they  may  not,  erodt^  thia  metal.  Many  moorlanil  mm 
dissolve  lead  to  a  considerable  extent  poasevs  to  rc^ 
netal  no  conspicnous  erosive  power.  Othei-  laoorlanil  «a 
diaaolve  and  erode  lead  in  very  decided  fashion.  ilmA 
waters  are  all,  it  would  se«m,  not  far  removed  fnMBpai 
the  one  or  the  other  property,  or  of  both  properties.  Oal 
hand  moorlimd  spring  wntcrs  are  usually  free  from  aliiUly^ 
or  to  erude  lead  :  such  wafers,  indeed,  whea  in  admixlnm 
water  are  capable  of  Ipsaeninp'Dr  of  inbibilineaclioa  ofilk 
lend. 

Natural  tenters  other  than  rain  or  moorlami  tettr^n. Sir 

(pnnicularly  those  that  have  luuch  temporary  Imrdneni)  d 

a  rule,  |io.<isess  ability  lo  dissolve  or  to  en>do    lead.     H. 

indeed,  be  experimentally  shown  to  be  rcmom   fram  pMi 

either  property:  moreover,  addition,  evcu    Id   scnall  ann 

'*  bard "   water   to   distilled  M'aterg,  or  to  acid    inoorta* 

may,  and  usually  does,  remove  from  them  ability  to  i 

erode  lead. 

Dr.  Houston's  experiments  suffice  To  show  ifaat   distL. 

"  plum  bo- solvency  "  and  "  erosion  "  may  be  of  importanaBT' 

is  true,  certainly  known  whether  in  tbe  actual  clr^mti] 

water-supply  erosion  of  the  lead  service  pipes,  with    rniiimnug 

eiou  of  ao  insoluble  lead  salt  in  the  water,  is  able  to  occdt/  Bl 

regard  to  the  fact  that,  in  the  laboratory,  a  moorland  «at«r  ih 

lead  may  continue  lo  do  so  in  sustained  fashion,  whereas  (aawUli 

appear)  a  water  that  dissolves  lead,  coratnonlv  does   so  onlr 

as  it  retains  acidity, — potential  erosire  quality  of  water  dutril 

public  setvice  may  very  possibly  require  to  be  guartled  ««l 

if  the  reaction  of   the  water  be   not   acid.     Again,   in  ombb 

the   observed   diSerence  in   kind  of  action  of  water  on    lead 

of  Dr.  Houston's  experiments  tended  to  indicate  tbe  po«aibiUl 

luboralory  conditions)  of  water  losing  its  ability  to  diaaolvo  leaf 

acquire,  or  increase  in,  erosiie  power;  or  at  least  to  border  nun 

than  before  on  pOKsestion  of  this  quality.     TbeK"  questiot:*  den 


*"Aeid"i[i  thitcoanexioD  *i|miflMBdiitillBteihe  radian  of  wUd 
Ihe  nrirf  ud«  of  Dculrality  itben  testrd  bj  delicaM  Teageali  wuek  aaai*< 
>I  A.  It.),  pan  S36. 

t "  NeutTkl "  ia  tb'u  CDDncxioii  lisnifici  a  diitilble  that  {-- <; — j  -^ 
»eid  DOT  10  the  alkBlinc  .ide  of  nmlralily.  ^^  ^ 
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^ill  receive^  further  stadj.  In  what  follows,  as  in  what  has  gone  App.a.No.h. 
l>efore  m  this  report,  liability  of  waters  to  dissolve  lead  is  the  chief  On  the  Causes  o( 
;  subject  of  consideration .  J«*g  ^*^"*^  '• 

Correlation  of  Acidity  atid  Lead-iKssolving  Property  in  regard  of 

Moorland  Waters, 

Among  the  earliest  of  his  procedures  after  taking  charge  of  the 
laboratorpr  at  Settle,  Dr.  Houston  set  to  work  to  test,  and  has  since  from 
time  to  time  continued  to  test,  the  characters  exhibited  by  a  number  of 
waters  fix>m  different  moors  in   reference  to  the  facts  that  had  been 
observed  at  Bummoor.     The  Burnmoor  experiments,  it  will  be  remem- 
bered, indicated  that  ability  of  a  water  to  dissolve  lead   is  closely 
associated  with  acid  reaction  of  the  water,  but  with  no  other  conditition 
to  which  such  water  is  subject.     In  this  way  a  considerable  number  of 
separate  waters,  all  of  them  of  moorland  origin,  have  been  compared  with 
t  each  other  and  with  the  Bummoor  standard.     And  as  a  result,  though 
:  some  such  waters  do,  while  others  do  not,  dissolve  lead,  waters  of  tMs 
r  4sla88  difiered  conspicuously  in  one  other  particular  only,  namely,  as  regards 
1  -acidity.    Those  that  dissolved  lead  were  observed  to  possess  an  alkali- 
I  neutralising  property;  whereas  those  that  did  not  dissolve  lead  were 
^observed  to  possess  an  acid-neutralising  property.    There  was  no  excep- 
'  tlion  to  this  rule;  whatever  the  direct  source  of  the  sample,  whether 
from  stagnant  peat  pool,  from  spring  on  gathering  ground,  from  feeder 
I  to  moorland  reservoir,  from  service  reservoir,  or  from  town  tap,  this 
t  ^iistinction  was  always  maintained.     And  further,  not  only  was  there 
i4  indication  of  association  of  acidity  and  lead  dissolving  property,  but 
there  was  indication  also  of  close  relation  between  amount  of  acidity  and 
P  Tigour  of  solvent  action  on  lead.*     Direct  parallelism  of  amount  of 
^  acidity  and  vigour  of  lead-dissolving  power  was  not,  however,  always  found 
in  regard  of  the  same  water  when  tested  in  these  respects  at  difierent 
y  times ;  and  <lifierent  waters  of  equal  acidity  did  not  necessarily  possess 
'  ^oal  power  of  dissolving  lead.     Each  water,  indeed,  appeared  to 
^  {loesess  its  own  standard  of  relation  of  lead-dissolving  property  to  acidity ; 
and  as  the  one  quality  varied  naturally,  or  was  artificially  made  to  vary, 
so  did  the  other,  though  not  necessarily  in  direct  proportion. 

In  illustration  of  the  close  association  of  lead-dissolving  property 
and  acidity  under  artificially  contrived  conditions,  certain  laboratory 
experiments  by  Dr.  Houston  may  be  here  cited  :— 

Distilled  water  having  ability  to  dissolve  lead  and  possessing  also 

'  alkali-neutralising  property,  lost  on  boiling  both  properties.     So,  too, 

.  many  moorland  waters  lost,  when  boiled,  much  of  their  lead  dissolving 

property  and  of  their  acidity.     But  certain  moorland  waters  not  only 

retained  both  properties  after  boiling,  but  manifested  them  in  higher 

I  degree  than  before,  to  an  extent  indeed  roughly  correq>onding  to  their 

eoDoentration. 

Distilled  water  having  ability  to  dissolve  lead  and  possessing  also 
alkali-neutralising  prop^^,  lo^  when  aerated,  both  properties.  So, 
'%oOt  many  moorknd  waters  lost  when  thus  dealt  with  some  of  their 
ability  to  dissolve  lead,  and  lost,  also^  some  of  their  acidity.  But  other 
.anoorfand  waters  were  not  influenced  in  either  respect  by  this  process. 

Distilled  water  having  ability  to  dissolve  leaid  and  possessing  also 

alkali-nentralising  property,  lost,  when  stored  in  bottles  partially  filled 

I  ■  III  — .^^— ^»^ 

^  It  is  not  to  ba  iafcrrsd  firma  the  above  itateBMit  thai  solvent  action  oo  lead  of 
^  water  BMtifarily  always  disapptan  oonplalefy  when  the  poiat  of  aeotralilj  Is 
■  jTsaebed.    See  olie  Ibolaats  to  pi^  S3S. 
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The  Cause  of  the  Adflttj/  of  Maori ai 

111  prooectlinjr  to  scnrcli  for  the  source  or  sou  re 
ImikI  wntor^i,  it  appeareil  flr^^t  of  all  imj^ortant  to  c 
its  iivtoilniirl  hi.siory  at  which  a  water  iicquires 
iiistaiicr,  j'-i  re^'anls  water  accuinuhited  in  |>ool3  i 
so  to  s|:oak,  iiiaiiul'actiired  in  the  water  in  Jfita^  or 
Iribiitf'd  to  it  ill  the  process  of  its  inssn^o  t 
therefore,  instituted  additionnl  lahoratory  oxperim 
•  <UrtH'tioii8. 

Acid  waters  from  soviral  separate  mc^orlnud  ga 
testeil  as  to  the  amount  of  neidity  }M>sscs8ed  bv 
rolleetion,  and  were  tested  again  in  like  mnauer  V 
in  eaeh  instance  in  various  ways  : — 

(//.)  After  bnilinfj  ; 

\h.\   After  a  r  rat  ion  : 

(r.)  Aftrr  keeping  for  differing  perioiU  of  time 

^  ////f  f  /  atfti  stoppe  re  ft ; 
(</■)  After  keeping  lor  differing  periods  of   timi 

^fiUi'il  and  not  stoppered  ; 

(c.)  Afh?r     neutralising     with     s^odinin     carboi 

retainin*;,  for  dirtcring  periods  of  time,  sc 

in    bottles  partially  ^filUd    and  compi 

bottles  partiallff  filled  and  not   sfoppi 

\      .  enmpletely Jilled  and  eompletely  stoppere 

\  As  a  Jesuit,  Dr.  Houstcn  foun<l  that : — 

BiaVnuj   usually   greatly  reduced    the    initial  a< 
.    •  waters  were  practically  unaffected  in  this  rcsj^ec 

sustained  boiling  of  them   increased  their  acidity 
ponding  to  ihe  concentration  of  the  water. 
'  Aeration    usiinlly  slightly  reduced  tlie   initial 

waters   wore  altogether   unaffectcil   as   regards    tl 
procesfT. 

Keepintf  in   bottles  completely  filUd  and  compli 

instance'    jrnve    rise    to    increasr    of    neidity;   usiuil 
diminution  of  that  originallv  observed. 

t/-ttt,t/l      J..         >•<«.•/•.<//..      4211,.    J       l...*t.1      J  J 
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lates  in  depressions  on  the  Burfice  of  the  peat,  is  pracUcolIy  complete  bj   Arr.  a^o.  u. 
the  time  that  it  has  flccnmulated  there ;  and  that  thenceforward  such  qq  i^  canavii  of 
water  is  little  likely  by  processes  set  up  within  t/,  to  develop  increaf«  J*^ Jpfjjj* ' 
of  acidity.     The  question,  therefore,  arose  :  What  are  the  conditions  to 
which  rainfall  on  peat  moorland  is  subjected,  antecedent  to  its  accumu- 
lations in  pools  there,  that  may  be  thought  of  as  contributing  n(*id 
quality  to  moorland  water  ? 

That  a  something  is  contributed  by  peat  to  water  in  sustained  contact 
with  it,  or  flowing  over  it  or  through  it,  hail  indeed  been  suggeste^l  by 
certain  facts  noted  in  regard  of  the  Burnmoor  series  of  observations ; 
and,  as  a  consequence.  Dr.  Houston  had  already  commenced  a  week-by- 
week  examination,  chemical  and  bacteriologicftl,  of  samples  of  pent  sod 
selected  by  him  on  certain  moorland  gathering  ground^,  lliis  peat  soil 
he  had,  on  a  number  of  different  gathering  grounds^,  found  to  be,  when 
moist,  invariably  acid.  It  occurred  to  him,  therefore,  at  this  juncture 
to  further  test  his  moorland  waters  the  chemical  history  of  which 
appeared  to  be  eomplote,  by  bringing  tliem  once  again  into  relation  with 
the  moorland,  in  so  far  as  this  might  be  done  by  means  of  a  certain 
"peat  essence"  prepared  by  him  for  this  purpose.  And  thi»  he 
accomplished  as  follows  ; — 

1.  By  adding,  always  in  minute  amount,  freshly -collected  samples  of 

acid  moorland  wiiters  to  sterile  (neutral)  peat  decoction. 

2.  By  adding,  in  small   amount,  sterile  (neutral)   i>eat   decoction  to 

freshly-collected  samples  of  acid  mcorland  water. 
The  result  >vas,  to  say  the  least,  interesting.  The  neutral  peat  decoc- 
tion, to  which  moorland  water  had  been  added,  showed  signs  of  bacterial 
growth,  and  developed  in  most  instances  acid  reaction,  So  too,  the 
moorland  waters,  to  which  poat  decoction  had  been  added,  showed  signs 
of  bacterial  growth,  and  usually  increased  in  acidity.  Thus,  it  was  seen 
that  if  the  agency  dominant  in  producing  the  acid  in  question  was  con- 
tained in  the  sterile  peat  decoi'tion,  this  agent  must  needs  be  of  chemical 
not  of  biological  nature;  whereas,  if  contained  in  the  moorland  waters, 
it  might  be  the  one  or  the  other.  Hence  followed  the  inference  that 
failure  of  moorland  waters  under  lalK)ratory  conditions  to  increase  their 
acidity  was  due  to  the  circumstance  that  they  had  bt»conie  divorced  from 
the  peat ;  with  the  further  suggestion,  namely,  that  moorland  water 
samples  are  apt  to  contain  bacteria — no  (loul>t  (lerived  fi'om  the  peat — 
capable  of  generating  acid  when  brought  in  relation  with  sterile  peat 
decoction. 

In  these  circumstances  Dr.  Houston  instituted  additional  experiments 
in  which,  for  the  purpose  of  inhibiting  bacterial  pnxiesses  in  acid 
moorland  water  samples,  alcohol  as  well  as  sterile  peat  decoction  was 
added  thereto.  And  he  found  that  in  every  instance  the  water  thus 
dealt  with  failed  to  develop  additional  aciditj'.  With  this  indication 
that  biological  considerations  were  very  pos.sibly  involved  in  satisfactory 
solution  of  the  problem  of  acidity  of  moorland  waters,  Dr.  Houston 
reverted  somewhat  hopefully  to  his  study  of  the  bacterial  constituents 
of  peat  soil.  His  results,  so  far,  in  this  connexion  are  briefly  as 
follows : — 

To  separate  samples  of  distilled  water  that  was  neutral  in  its 
reaction  and  which  did  not  dipsolve  lead,  there  were  added  small 
amounts  in  each  instance  of  fnoist  peat  soil  from  different  selected 
gathering  grounds.  As  a  result  every  sample  of  distilled  water 
developed  in  a  short  while  acid  reaction  and  was  found  to  have 
acquired  ability  to  dissolve  lead. 

To  separate  samples  of  sterile  (neutral)  peat  decoction  which 
did  not  dissolve  lead,  there  were  Bd<led  minute  amounts  in  each 
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ADDENDUM  A; 


A?] 

Ont 
Lead 
by  11 


CHCDULB  of  QuBRiBS  addressejd  to  Mbdigal  Officbr  or  Hbalth, 

Sanitary  District. 

1.  Ettimated  population  (in  1B90)  P 

2.  Public  water  service,  and  how  long 

established  P  (If  more  than  one 
such    service  in    district,  please 
etate  facts.) 
(a.)  Name     (or    names)    br 

which      designated  p       (If 

from  a  company  or  corpo* 

rate  body  supplyincr  other 

8 laces      besides     Sanitary 
Kstrict  in  question,  please 

state     facts,     as     flikr     as 

known.) 
(b.)  Locality     of     gathering 

groimd       or         gathering 

grounds,  and  distance  from 

Sanitary  District  obtaining 

the  supply  P 
(c.)  Whether  any  of  the  water 

is     filtered     or     otherwise 

^'  treated  **    before   delivery 

to  the    Sanitary  District  P 

(If  filtered    or    otherwise 

**  treated,"     state     compo- 
sition of  filter  bed  or  nature 

of  treatment  adopted,  and 

how  long  filtration  or  other 

treatment        has         been 

practised.) 
{d.)  Whether     or    not     lead 

service  pipes  or  lead  cisterns 

are  in  use  in  the  district  P 
(e.)  Approximate  number,  in 

each  instance,  of  inhabitants 

of  the  Sanitary  District  ob- 
taining    one     or    another 

public  water  supply  P 

^  Lead  Poisoning. 

(a.)  Id  the  past;  at  present; 

intermittent  or  continuous  P 
(6.)  On  the  whole,  increasing 

or  diminishing,  and  eitent 

ofitP 
(c.)  Trades,    if   any,  in    the 

Staitarjr  District  to  which 

le^  poisoning  may  in  part 
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Table  I 


App.i 


Y  ot  Rbtxibns  with  respect  to  the  Water  Supply  of  the  Five  22^??. 
County  Boroughs  in  the  West  Riding  of  Yorkshire.  by  Mr. 


f  Sanitary 
itrict 


Area  in 
Acres. 


Fopula-I   ^"P"'»- 

tion       '         *^" 
10U1*      estimated, 

^"^^-     ,     1890. 


InDistrictsha>'ing      p^^ 

Pubhc  Water      !   ^  *^™ 
Supply.    Estimated    Digt^cts 
Population  _  ^^^^„^ 

,,        -1  I  U  Idependent 

Served       Depen-   ^n  Private 

from  I  dent  on     go^^ce- 

Public  '  Private  i^f  g       1 

Scarce.  Sources.  |  '^ 


1. 


2. 


8. 


4. 


leld 


10,775  1194,495 
3,768  i  73,630 
10,496  :  81.841 
21,572  ,309,119 
19,051     284,508 


240,515 

82,500 

94,253 

363,799 

332,837 


5. 

240,515 

82,500 

94,253 

3»13,700 

330,000 


6. 


7. 


99  ' 

2,837 


66,262  1^943,693    1,113,904    1,110,968  i      2,936  — 


iit  II.  an  analysis  is  given  of  the  returns  with  respect  to  the  137  urbari 

districts,  other  than  county  boroujrhs,  from  which  it  will  be  seen 

of  an  estimated  population   of  1, 007,582  persons  resident  in  these 

829,180,  or  60*5  per  cent,  of  the  total,  are  reported  to  receive  their 

ipply  from  public  sources  leaving,  178,402  persons,  or  395  per  cent. 

aependent  on  private  sources,  of  supply. 


Table  II. 

BY  of  Returns  with  respect  to  the  Water  Supply  of  the  137 
BAN  Sanitary  Districts  (other  than  County  Boroughs)  situate- in 
West  Riding  of  Yorkshire. 


of  Sanitary 
district. 


I  Area  in 
Acres. 


1. 


nd     - 
Borough 
orongh 
Improvement 

5t  -• 

Township 
aw    -• 


.1 


k  Whaifcdale 


1,837 
3,316 
2,606 
2,421 
2,SS6 
2,0S9 

909 
9,407 
1,000 
1,154 

403 
^  9,}U 


Popula- 
tion, 
1881. 


I 


Popula- 
tion 
estimated^ 
1890. 


3. 


,  In  Districts  having  l*opula- 

i      Public  Water         t»on  of 

j  Supply.  Estimated  Distncts 

I       Population        j   *»*«"y 
1 .'  depen- 

I  I  I  dentou 

I  Served   i  Depen-  i  Private 

I     from       dent  on    Sources 

Public     Private  i      ^f  ; 

Source.    Sources.'  Supply. 


4. 


5. 


7.  .. 


8,172 
1,662 
5,480 
2,102 
"29,790 
27,.'505 

.8,f»73 
9,4^5 
2,69d 
6,766 
7,965 
'   2,5A<» 


• 


3,700 

3,700 

1,674 

600 

6,000 

6,000 

2,000 

— 

34,500 

34,500 

31,000 

31,000 

10,000 

10,000 

10,000 

8.0  H 

2,700 

2,700 

7,000 

7,000 

9,220 

9,2*i«r 

2,750  < 

2,00*.  1 

1,174 


S,Q06 


1,986 


INAfc  Wm.    ;  te 

Xm.«(SwH7 

Ai>-> 

^-i^-JS^sr-- 

"■•       i»o-       s-«d;  n.^'rii 

PsWt        P»M        . 

I. 

X. 

a-             4.               s.            t        : 

lu  Dliiri 

UTuvinK    Populfi- 

Public  W«et  " 

Hon  of 

meofSufUrj 

Ar«iD 
Acre.. 

1881. 

^e 

Supply. 
Popu 

Extimated 
Mion 

DiMricts 
totally 
depen- 

Diitricl. 

d«^toii 

Served 

Depen- 

PriT«te 

tfom 

dent  on 

Souren 

PubUc 

Private 

of 

Source. 

Sources. 

Supply. 

1.                     1         2. 

3.       1          4. 

5. 

6.       1         7. 

» 

1,868 

8,019 

3,104 

1.465 

1.639 

raite     -            '• 

i,8ao 

6.068 

7.300 

2,185 

6.165 

*dge    - 

S,130 

12,757 

14,200 

13,300 

900 

rood      - 

U34 

4.661 

5,900 

8,655 

2,243 

iDden  Foot 

S30 

8.89! 

3,000 

2.000 

1,000 

en 

e,645 

8,319 

4,000 

1,580 

9,480 

4,69a 

4,529 

5,000 

3,750 

U50 

ey 

8,498 

4.074 

4,600 

4.60» 

.rough  - 

1,393 

6,319 

7.200 

3,600 

JJ 

8,110 

8,939 

3,120 

8,1«> 

Id 

3,40T 

11.508 

ISJtOO 

18,285 

915 

Brellon 

2,221 

8.918 

3.800 

S.S0O 

rBomigb        - 

8,765 

15.011 

19.873 

19,878 

rthoDg?          . 

795 

986 

949 

H» 

mtoD    - 

USJ 

8.038 

10,800 

200 

Bierier 

4.309 

80,935 

83.000 

83,000 

],4T» 

8,894 

3,294 

1,100 

2.194 

mh     - 

11,905 

5,762 

S,B0O 

1,607 

4,398 

Bonmgh 

3,105 

10,957 

12,500 

13,500 

2,370 

6,806 

8,000 

8.000 

4,504 

7,487 

7,500 

3,850 

4,250 

npe      - 

4,859 

2,443 

2,550 

8,550 

1,133 

2,254 

2,800 

8,400 

400 

!nct  Borough  - 

4,078 

8,798 

10.834 

6.888 

3,446 

T 

8,409 

11.3U 

14,500 

14.500 

.bury  - 

1,593 

6,884 

7.550 

4.315 

3,385 

993 

3,660 

3,800 

2.670 

1.130 

ck 

1,371 

8,089 

9.969 

9.000 

969 

Aiiionw 

358 

4,364 

5.000 

3.000 

m        -           • 

1,659 

3,407 

8.500 

2,675 

825 

«nl>     - 

B,578 

10,179 

18,000 

13,000 

City     - 

1,580 

7,390 

7.720 

7.500 

820 

ortl.     - 

6,548 

1.110 

1,100 

t.ioa 

rhua  Borough  ■ 

5,995 

34,782 

86,807 

86,807 

■eU        - 

3,308 

5,105 

6,500 

6.500 

IMagiiR 

1,817 

4,264 

5.150 

4.000 

1,160 

it^dU 

1,806 

607 

600 

600 

763 

i.iea 

1.089 

1,087 

8,760 

6,057 

5.910 

5,910 

1,308 

8,754 

8,730 

2.000 

730 

7 

1,568 

1,687 

1,687 

395 

1.393 

J 

1,847 

1,593 

1,594 

120 

1,874 

T 

1,406 

15,098 

18,500 

18,000 

SOO 

7.060 

8,829 

4,080 

3,500 

S20 

molhoipe 

1,898 

S.ISO 

3,120 

3,120 

4,845 

9,091 

11.700 

11,700 

waite    -            '. 

3,170 

3,882 

5.600 

5.S0» 

HI  NMLer 

568 

5,840 

5.700 

5,700 

ill  Upper 

1,897 

5,155 

5,800 

5,500 

300 

oJuTd 

1,83* 

8,048 

B.I50 

2.860 

790 

1,688 

3,036 

8.070 

g,2oa 

870 

by         -            - 
by  Bridie         - 

6,100 

6.179 

6.3T5 

100 

6,876 

536 

8,724 

l9fiW 

10,000 

— 

OntbaCi 
bTHr.Pt 


SVMHAHY  of  Rbturns   with  Twi>ect  .to  the    Watik   Supply  of  th«    'tO  ny  Mr.  P<. 
Rural  Sanitary  Districts  situate  in  the  Wert  Riding  of  Yorkshire. 


la  DistricK  bariiw  Fupnla- 
Poblic  Water        tlon  of 

Popnta- 

Pop-U- 

Supplj.            Dt»lrict» 

NaDie  of 

Atfsin 

uon 
esti- 

Sftnitnry  District. 

Acres. 

dent  ou 

„ 

1S»0.' 

8«T«d 

Public 
Sonicc. 

Depen-     Privato 
d«W0ll  1  8«"''<!« 

Souieea.    Supply. 

■                         T 

Bsrnslej 

3. 

8. 
20,616 

*■ 

24.600 

15.000 

6.              7. 
».fl00         — 

Cillhtroe    (YorkBhire 

IKirtioD)      • 

77.027 

S,S25 

S,S25 

1.021 

4,80*         _ 

Doncnsler      - 

108,7S6 

24.182 

87,165 

4,000 

33,165           - 

Goole 

427441 

9,H0 

8.970 

—       1       8,970 

Great  OiuebiirD 

SO,627 

11,955 

12,036 

9,000 

10,038 

Halifiu 

10,173 

9,236 

8,750 

9,7iO 

S4,83l 

11,108 

14,782 

14.732 

Hanslet 

e,as3 

5,fl87 

6,468 

4,900 

1,562 

Keighlcy        . 

B,I87 

5.4  le 

5,880 

a,77B 

2,101 

39,468 

e,is3 

8,ass 

8,323 

Leed* 

3,091 

a,i5B 

2.S00 

a.300 

Filelcj  Bridge 

75,063 

8.944 

9.500 

500 

9,000  '.       — 

FenUione     .■ 

19,823 

5,88  G 

6,000 

4,600  ''       — 

PoDUfract     ■ 

40.392 

14,471 

15,750 

—          15,750 

Kipon 

71,640 

9,057 

9,057 

2.090 

6,967           — 

Hotherbam     - 

37.729 

14,087 

18,978 

5.000 

13,978         — 

17,009 

12.876 

14,000 

5,400 

8,600         - 

Sedbergh       - 

52.665 

4,079 

4,260 

1.350 

3,910         — 

Selby 

53,224 

9.758 

9,500 

—            9,500 

Si^ttle 

151,942 

13,800 

14,970 

6,448 

8,523  1        — 

Skipton 

147,886 

24,700 

35,850 

9,160 

16,690  ;        — 

Tailcasler 

72,865 

23,955 

26.316 

1,450 

24,860          — 

Thoroe 

63.S59 

1 2,828 

12,562 

—       i    12,563 

Todmordtn    - 

19,Sii4 

6,991 

—       ,       7.400 

Wakefield      - 

29,013 

33,268 

42,000 

34,700 

7,800  ,        - 

Wetberijy      • 

(15,940 

16,194 

17,159 

-           17,159 

\Vh.rfed«lu    - 

51,453 

7,190 

8,815 

2,083 

6.783          — 

Worksop     O'ofl'a'iire 

portiun)      - 

20,407 

6,204 

6,500 

2,600 

3.HC0          — 

W«rtl..y           - 

54.103 

31,848 

38,720 

80,460 

8,260          — 

York    (West     Ri.ling 

portion)      - 

6,949 

3,350 

1.900 

680 

1,220  !       — 

1,457,691 



373,979 

415.280 

146,071 

174,818      94.396 

L'puti  further  analysis  of  Tahle  III,,  it  sppears  that  in  the  followinii  eight 
rurst  Mnitary  districts,  having  an  aggregate  estimated  population  of  9^,9-46 
peracms,  no  piiblir  supjily  hsa  hitherto  been  provided  : — ^jol^ll^  npmsivorth, 
Knareihorough,  Ponlefmct,  Selby,  Thrme,  'ruijjnrjrili-ii,  and  Wetberbyi 
while  in  the  reiuaintng  22  diatricts  receiviDg  ■  portion  only  of  their  water 
supjily  from  public  Hoorces,  and  which  have  an  aggregate  ^tiiinateil  po]ni]»tioii 
of  32ll.b!M  persons,  it  is  trportcd  tlint  no  less  than  174,HI3  |'er9-.ns,  or  .>'* '  J 
per  cent.,  are  dependent  on  priviite  auurct?  of  supply.  From  the  remarks  of 
the  Medical  Officers  of  Ikalth,  it  i»  apparent  that  mui^  of  tliege  private 
supplies  sre  eminently  unsatisfactory  both  h  legwds  guMiti^  uid  quaUty. 


f-A^cW.  B— Public  Watkr  Suppum. 

Ldl^imiiBC  Euh  of  the  five  conn^  boroughi  obUia  thdr  lupplie*  of  wataT 
Mr.  power.  extCDiiTe  moorland  gktheiintj  KTounds,  and  mcb  of  tbea«  corpontwDi*,  fa 
iuppl<riog  the  dixtricts  under  their  immediate  control,  aell  water  to  nra 
otlier  districts.  Some  notion  of  th«  extent  to  trhieh  the«e  corpotstio^ 
in  water  may  be  obtained  from  a  coniideration  of  the  fact,  tb*t  of  0 
urban  diitricts  other  than  county  boroughs,  and  of  the  22  rnral  m 
dittricts,  which  receive  aonie  portion  of  their  supply  trora  public  •oafe 
nf  the  urban,  and  eight  of  the  rutal  distdcts,  obtain  the  whole  or  a  port 
their  supply  from  the  works  of  one  or  other  of  these  bodies. 

The  municipal  corpontioni  of  Dewsbury,  Bamsley,  and  'Wakc&eJd  ( 
are  not  county  boroughs),  whose  water  is  obtained  solely  from  bkh 
gatherinit  (rrounds,  also  carry  on  considerable  trade  in  w»t«r.  Huj  ft 
supplies  to  IS  urban  and  to  portions  of  three  rural  sanitary  diBtrkta  S 
the  limita  of  their  boroughs.  ^ 

Water  is  also  supplied  in  commou — but  on  «  less  extensive  wlf^  J 
always  from  moorland  sources— to  the  whole  or  to  portions  of  ana  tti 
additional  districts  (17*  altogether)  by  the  municipal  corpar«tioiu  <fS 
(moorland),  Uoncaster  (patturt  and  arabtt),  Keighley  {tpringi  «md  mmii 
Ripon  (mooTiand),  and  Kotherham  {tprings  and  pailurt) ;  br  the  JomI  bt 
of  Caitleford  {eoal  mrasurti),  and  Yeadon  [meadow  and  paitarr) ;  aad  far 
Dearae  Valley  Water  Company  (coaJ  measuret). 

Certain  other  districts  or  portions  of  district*  (in  all  sevent)  obtain  i 
from  the  following  works  situate  outside  the  West  Riding : — AsUoe-a 
Lyoe,  Stalyhridge,  and  Dukinfield  Waterworics  I  moorland) ;  Chtita 
Rural  Sanitary  Authority's  Waterworks  {moorland);  Clilheroe  Ctvpra 
Waterworks  (mooWonrf) ;  Uldham  Corporation  Waterworks  {moorl»7id) ; 
York  Waterworks  Company  {River  Oune). 

Of  the  total  137  sanitary  districts  in  the  West  Riding  having  publie  * 
supply,  onlv  1*9  (24  urbtin  and  five  rural)  obtain  the  whole  of  anch  servic*  I 
sources  within  their  own  respective  areas,  and  do  not  part  with  any  pvtia 
their  supply  to  other  districts.  Of  thp  29  in  question,  10  (all  of  tbem  m 
districts)  ootoin  their  supplies  from  moorland  sathering  grounda,  II 
urban  and  five  rural)  from  local  springs,  six  (all  urban)  from  drmi  flj^ 
(urban)  from  pasture  and  arable  gathering  ground,  and  one  (uroan)  fn 


C— Lrao  Poibonisc  in  Connexion  with  Pitbhc  Wxtk«  Svn 
In   making   analysis   of  the   information   obtained   with   respect  i 
poisonirc.  it  will  be  necessary  to  deal  with  the  various   supplies  »   '  "" 
in  some  detail. 

(a,)  Bradford  Cmtnly  Borough  IValfrworki. 
The  wster  supply  of  the  Bndford  Corporation  is  almoat  wh^ljf  4_ 
from  high  moorland,  end  is  iiiven  by  two  sqwrate  lervices,  known  M 
"  High  Level "  and  "  Low  Level "  services  respectively. 

'ITie  sources  of  the  supply  to  the  low  level  service  lie  to  the  north  of  B 
ford,  in  the  valleys  of  the  Rivers  Aire  and  Wharfe.  Before  deliveiT  to  ( 
Burners  this  water  is  passed  through  a  thickness  of  eight  feet  of  fiHe 
material  composed  of  layers  of  sand  and  sandstone. 

The  sources  of  supply  for  the  high  level  service  lie  to  the  west  of  Bndl 
in  the  upland  valleys  of  the  Denhoioie  Beck  and  River  Worth,  both  tribvU 
of  the  River  Aire.  None  of  this  water  is  submitted  to  processes  of  8Itn 
before  delivery  to  consumers. 

*  0>  th>wa  IT,  one.  isUinn  water  from  Batl^.  ii  lupplied  alto  by 
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In  Table  IV.  a  summary  is  given  showing  the  estimated  population  of  the  apf.  JL  Vo.  : 

several  districts  receiving  their  water  supply  from  the  Bradford  high  levd  and  ht^TZi^ 

low  level  services  respectively,  together  with  the  chief  £urt8  reported  with  £ldp^ISlS 

respect  to  lead  poisoning  observed  amongst  the  consumers  of  the  water.  by  Mr.  Power 

Table  IV. 
Bradford  Corporation  Waterworks. 


District. 

Estimated  Popalation 

supplied  from  Bradford 

Corporation  Waterworks. 

Occurrence  of  Plumbitm 
reported  by  the  Medical  Officer* 

of  Health  for  the  several 
Dittncts  as  due  to  Water  Supply. 

Total 

High 

Low 

In  the 

At 

.  lotermitUfnt 

X  KJv^L, 

Level. 

Level. 

Past. 

Present. 

orCoutinoous. 

1 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Bradford,  TJ. 

240,515 

110,000 

130,515 

Yes 

Yes 

1 

,  lotermiUeot. 

BiDgley    Improve- 

1 

ment  District    - 

3,000 

— 

3,000 

— 

— 

... 

Bingley,  U. 

1,000 

1,000 

— 

— 

-—m 

Birkenshaw,  U.     - 

2,700 

2,700 

— 

Yes 

Yes 

Intermittent. 

Bir8tal,  U. 

7,000 

7,000 

— 

Yes 

Yes 

Intennitteot. 

Calverley,  U. 

500 

— 

500 

— 

— 

—^ 

Clayton,  U. 

2,750 

2,750 

— 

Yes 

Yes 

Not  stated. 

Cleckheaton,  U.    - 

18,000 

2,250 

10,750 

— 

— 

_ 

Denholme,  U. 

375 

375 

— 

Yes 

Yes 

1    NotsUted. 

DrighlingtOD,  U.  - 

4,100 

4,100 

Yes 

Yes 

1  Intermittent. 

Eccleshili,  U. 

8,000 

8,000 

— 

Yes 

Yes 

Intermittent. 

Farsley,  U. 

5,500 

— 

5,500 

— 

... 

Gildersome,  U.     - 

3,500 

3,500 

Yes 

Yet 

Intermittent. 

Gomersal,  fj. 

4,000 

4,000 

— 

Yei 

Yes 

Intermittent. 

Huns  worth,  U. 

1,600 

1,600 

— 

— 

^_ 

Idle,  U.     - 

4,600 

2,100 

2,500 

— 

^^ 

__ 

Liver  sedge,  U. 

13,300 

4,700 

8,600 

— 

— 

— ~ 

North  Bierley,  U. 

22,000 

22,000 

— 

Yes 

Yes 

Continuous. 

Pudsey,  U. 

14,500 

14,500 

— 

Yes 

Yes 

Intermittent. 

Queensburj',  U.     - 

4,315 

4,315 

— 

Yes 

Intermittent. 

Shelf,  U.  - 

2,000 

2,000 

— 

Yes 

^ 

Intermittent. 

Silsden,  U. 

3,500 

8,500 

— 

— 

Skipton,   K.    (Ad- 

dingham) 

1,300 

— 

1,300 

— 

— 

m— 

Thornton,  U. 

4,500 

4,500 

— 

-^ 

— . 

Tong,  U.  - 

6,800 

6,800 

— 

Yes 

Yes 

Intermittent. 

Windhill,  U. 

7,000 

1,000 

6,000 

— 

381,355 

207,590 

178,765 

From  the  above  table  it  will  be  seen  that  water  is  supplied  from  the 
Bradford  Corporation  Waterworks  to  the  borough  of  Bradfora,  and  as  well  to 
portions  of  25  sanitary  districts  (24  urban  and  1  rural)  outside  the  limits  of 
the  borough. 

The  total  population  so  supnlied  is  estimated  at  381,355  persons,  and  of 
these,  it  is  estunated  that  1/0,765  receive  their  supply  from  the  low  level, 
and  207,590  from  the  hiffh  level  service.  Amongst  the  consumers  of  the  low 
level  water,  whether  resident  inside  or  outside  toe  borough  of  Bradford,  no 
case  of  plumbism  due  to  water  has  been  observed.  But  on  the  other  hand, 
amongst  the  consumers  of  the  high  level  water,  lead  poisoning  is  reported  to 
have  been  more  or  less  extensively  prevalent,  in  Bradford,  Birkenshaw,  Btrstal, 
Qayton,  Denholme,  Drighlington,  Eccleshili,  Gildersome,  Gomefsal,  .Vortb 
Bierley,  Pudsey,  Queensbury,  Shelf,  and  Tosg.  In  one  district  (Um  Cros»- 
flatts  portion  of  the  Bingley  Township  Urban  Sanitary  District;,  what  ]/J^X> 
persons  receive  their  supply  solely  from  this  high  level  scrvies^  and  in  the 


£    82300. 


r,Av!(o.tt.    foUonring    urban  diatricta— OicdcbntoB,  Idle,  Urmadgc.  i 

aupplirtl  from  hotti  high  *nA  low  level  sorioM,  no  emm»  vS  jtlani 
:  btea  obmrrcd.    At  'ntornion,  »■•»,  tm  nun  of  plnnibiini  bBvc  bcvi  i4 
but  hert  the  high  Icve!  wRter  is.  prior  to  deliverj  to  consumer*,   ab 
ipring  wBtcr  obtained  from  th»  millstone  grit. 

In  the  districts  where  the  wateir  »upplf  is  reported  to  h»ve  given  riae 
poiaoning,  such  poisonioe  is  stated  to  hare  beea  continaous  in  efaan 
one  diatrtot  only.  nameV'  North  Elierley.  In  tiro  districts,  Clajl 
Denbolme,  tu)  obseivhtions  with  respect  to  thi^  point  bare  &ppuul 
mailei  Khilat  in  the  remaining' 11  diatricta  lead  poisomng  ia  Bt>l«d  I 
■  in  chaneter. 

(b.)  Ifalifaz  Couity  Bonfu^k  Waternmorlt. 
The  arater  sujiplj  of  the  Halifax  Corporatiam  ia  derired  bom  in 


f  process   at  filtration  ] 


Greave.     This  nator  is  not  EubmiCted  to  a 
delivery  i< 

la  Table  V.  a  lununarj  is  ^vea   ahowinK  the  eitinuted    popnlalmi' 
aerenl  dittrieta  veeeiving  their  vrater  anppi;  from  theae  mite         '""    * 
with  the  chief  facta  reimned  with  refpect  to  lead  poiaooing   i 
" '  the  water. 


Ige.  KBd  ^fl 
>•  of  jtlanHl 


I  V. 
X  CoKPORATios  Watic b«-o R K I 

ET^CimAted  Popa-, 

.  liiloR  tupplieil  I      Oliaerratioiie  b^  Uedieai  f 

'   rniiD  Ilalifuz  Heahh  wiib  rc^peei  lo  Liead  PeM 

Coummuoa     '  drie  to  rhe  Woter  Snji^j. 


d>e«iO^I 


1. 

S. 

S. 

Httlifin,  U.    - 

8a.«» 

Xo  recent  lead  poisoning. 

St*  at 

Brighouse.  U. 

0.230 

None  obaerrcd. 

ElUnd,  D.     - 

9,500 

GrcelLuid,  V. 

1,I»0 

Hebden  Bridge,  U.    - 

S.0O0 

w 

Hipperholme,  U,         - 

3,«« 

Horburj.  V.  - 

8.7S4 

Northowram.  U.        ■ 

1,1W 

Ovcudcn,  tJ.  - 
•SaBtrick.  U. 

3.950 

9.000 

40  caaog  of  ]»d  pmsoniag 
None  observed.                  * 

-m 

SoolbiU  Upper.  U.      . 

5.500 

S.BOO 

100 

■ 

Sowecby  Bridge.  U.  - 

lO.OOO 

■ 

ThoRihili.  U. 

».floo 

Haliffti,R.    - 

8.250 

'■ 

m 

163,16* 

Kod  before  deliver;  Ii 


From  Ihe  above  tabic  it  will  be  Been  that  watet  La  aupplwd  ftom 
Corpomlioo  Waterworks  lo  the  borough  of  Halifu^    r     *  ' 
■anitary  diatricts  {U  urban,  one  rural)  outaide  tli<  '-:. 
total  population  so  supplied  is   estimated  at   M'^ 
cotiBUmerf  of  the  Halifax  n-ater.  no  catM  of  jilu 
during  Ihe  last  five  or  six  years;  but  the  Mertui'! 
Hiat  a  nnmbcr  of  cate*  occurred  in  that  borough  in  ; 
Head  reicrvoir iraa  fiiat  brought  into  use;  that  ausijit 
'tpon  iomo  materials  lued  in  the  constniction  of  thi 
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Table  I 


App.  a.  No.  13. 


Summary  ot  Rbtubn*  with  respect  to  the  Water  Supply  of  the  Five  J>nthe<>u8e«o! 
County  Boroughs  in  the  West  Riding  of  Yorkshire.  b^Mr  pSwe^*^ ' 


Name  of  Sanitary 
District 


Area  in       J.*^        I      tion 
Acres.       ,uu,'      estimated, 
^^^^'     ;     1890. 


In  Pistricts  having 

Pnblic  Water 
Supply.    Estimated 
Population 

Ser\'ed  '  Depen- 

from  j  dent  on 

Public  I.  Private 

Source.  '  Sources. 


I   Popula- 
tion of 
Districts 
totally 
dependent 
on  Private 
t  Sources 


of  Supply. 


1. 


2. 


8. 


5. 


6. 


Bradford     - 
Halifax 
Huddersfield 
Leeds 
Shemeld      - 


10,775  I  194,495 
3,768  78,630 
10,496  81,841 
21,572  309,119 
19.651     284,508 


66,262  1^3,593 


240,515 

83,500 

94,253 

363,799 

332,837 


240,515 

82,500 

94,253 

3»>3,700 

330,000 


99 
2,837 


1,113,904    1,110,968 -I      2,936  — 


In  Table  II.  an  analysis  is  given  of  the  returns  with  respect  to  the  137  urbari 
sanitary  districts,  other  than  county  boroup:hs,  from  wbich  it  will  be  seen 
that  out  of  an  estimated  population  of  1,007,^2  persons  resident  in  these 
districts,  829,180,  or  60*6  per  cent,  of  the  total,  are  reported  to  receive  their 
water  supply  from  public  sources  lea%'ing,  1 78,402  persons,  or  39*5  per  cent, 
who  are  aependent  on  private  sources,  of  supply. 


Table  II. 

Summary  of  Returns  with  respect  to  the  Water  Supply  of  the  137 
Urban  Sanitary  Districts  (other  than  County  Boroughs)  situate- in 
the  West  Riding  of  Yorkshire. 


In  Districts  having  l*opula; 
Public  Water       ^}^^.^ 

Name  of  Sanitary 

Area  in 

Popula- 
tion 

Popula.     «"PPl3^-  f«ti™*«f f  ^S' 

District. 

Acres. 

1881. 

estimated. 

—  . .      --4 

!                1  dentou 

1890. 

Served 

from 

Public 

Depcn-     Private 
dent  on  .  Sources 

PrivaUJ  i     :    of   ; 

Source. 

Sourcen.'  Supply. 

1. 

2. 

3. 

4.                5. 

6. 

1 

.       7.  .. 

Altofts 

1,837 

8,172 

3,700        3,700 

• 

Austouley 

3,816 

1,662 

1,674 

500 

1,174 

— 

Baildon 

2,605 

5,480 

6,000 

6,000 

— 

— 

Barkisland     - 

2,421 

2,102 

2,000 

— 

.^ 

2,CK)0' 

Bamsley  Botough 

2,386 

29,790 

34,500 

34,500 

^ 

— ■■ 

Batley  Borough 

2,039 

27,505 

81,000 

31,000 

— 

Binglev  Improvement 

t 

- 

• 

'■       •  •. 

District       - 

909 

.8,f>73 

10,000 

10,000 

'— 

^-^     a 

Bingk'y  Township      - 

9,407 

9,4jB5 

.  10,000 

8,0H 

1,986 

Birkenshaw    -  • 

.    1,000 

^  2,69d 

2,700 

2,700 

-— 

^  "j 

Birstal     ' 

1,154 

6,766 

7,000 

7,000 

«^  • 

^^■;•: 

Brighou*5 

j«03 

7,965 

9,220 

9,2'i«r 

— ...  . 

.../.^• 

Burley  iii  Wharfcdale 

.<:  3,;iss 

,'   2,5JM>. 

.'  2,750  ^ 

2,000. } 

:;  .  -ItWk. 

C^T^Ufl 

^^ 

* 

sua 

m 

^ 

Arr.A-XcU. 

TABLt  U.~eonlumtJ 

Lou)  roimiins 
\>T  Mr.  Pow*. 

Public  WM«r^l_«i-.<- 

eMtmUed. 

Bnpply. 

K«lm.ted!  Di«« 

Nunc  of  SHuttT7 
Dinricl. 

An*  in 

AtfBi. 

IsT 

j^ 

HS^ 

1880. 

Served 
from 
Public 
Source. 

D«pe»-     PiinU 
dent  o>    Soomi 
PriTMe         of 

Source.  \  SuF(>>7 

1- 

3. 

). 

4. 

S. 

6.        '        J. 

OdTerley       - 

a,074 

8,246 

8.900 

2,000 

5«ol  m 

Culteford     - 

564 

10.530 

13.000 

1S.000 

H 

Churwell 

489 

1.9T3 

2.0O0 

2,000 

M 

Ctajlon 

1,400 

4.301 

6,000 

«,71» 

8.4M      ^1 

Clariuii  VThii 

1.140 

1.435 

1.435 

1,435 

-           ^ 

OleckheWon  ■ 

1.TSS 

10,853 

13,000 

13.00U 

_             _-^ 

Cuinlwrworth 

l.lrtS 

1.471 

1.471 

—     1     l,<Tl 

D»rlvB 

4,3S8 

8.014 

6,300 

•""I     -31 

Denby 

WBS 

1.519 

1.SS9 

-  1  idE 

Denholme      - 

3,65« 

8,549 

S,«70 

I,«»0 

»M0\    ^M 

Dcwtbarj  Borough   - 

I.46S 

29.837 

33.300 

33.SU0 

Dodwonb      - 

1.916 

2,989 

B.0I10 

3,000 

Donctuter  BoTODgb   - 

1,691 

31.139 

86.750 

26,7Sn 

Drighlin^ton .  ^      - 
EceleduU       - 

1.130 

4,214 

4,U«J 

4.100 

uao 

7.037 

8,000 

8,000 

EUuid 

1,483 

8.278 

9.300 

9.500 

Em!e, 

3,5S6 

1,189 

1,190 

Fkmler  Tjm 

1,T83 

614 

630 

400 

no 

^B 

F,r.le,          - 

seo 

4^84 

5,500 

S,S0O 

;3* 

Fimthcnione  - 

5,901 

6J40 

S,MO 

S.44<l 

Flocklon 

I.IOS 

1.180 

UIO 

1^ 

Fulrtone 

2.0J4 

1.90G 

1^127 

Gildenone    - 

993 

a.4-0 

3.300 

3.500 

Golcar 

1.393 

7.653 

9,300 

5.700 

>,coo 

Gomersal 

1,100 

3.988 

4,000 

4,000 

Goolc 

I.OD! 

10.418 

18.600 

18,000 

8,800 

Onasboroagh 

2.300 

«,9t4 

S.275 

OreetluDd       • 

409 

4.166 

4,650 

K02O 

MU 

GuUelej         - 

1.554 

8,706 

4,030 

a,Too 

IJSO 

Ganlhwaiw  wwi  lag- 

birchworth 

Z.05T 

405 

(OS 

UftDdfvortb  - 

3,638 

7,641 

9,000 

T,000 

«4)oo 

H.r»gBte  Borough   - 

1.2S7 

9.4  82 

14.000 

H.0O0 

Hmwoith 

3GD 

3,816 

4,940 

3,640 

UOD 

HebdeD  Bridn 

857 

S.007 

6,300 

3,000 

S,»M 

697 

9,282 

lOJMO 

10,000 

1,304 

1.047 

1,061 

- 

952 

2,984 

8,350 

8,800 

IM 

'9 

Holme 

1.788 

678 

689 

^^M 

Holmflnh      - 

T.HS 

8,964 

9/356 

9.036 

no^j          - 

11,435 

5,070 

5,085 

3.097 

lAW 

Horburj         - 

1.17a 

5,050 

5.724 

3.724 

Howforfh       - 

2,801 

6,346 

7.000 

6,750 

8M 

Spat 

750 

750 

i;iso 

I,SI6 

1,783 

1,600 

1m 

Idle    ■ 

I,6M 

6.643 

6,600 

4.600 

ifioo 

iil-4,?"?""'  : 

S,82S 

4,796 

6,000 

6.000 

1,742 

35,427 

29.660 

19,660 

1.186 

3,407 

3.310 

2.92S 

ua 

Sirkbeaton    - 

1.874 

3,747 

1.874 

1,860 

1^14 

^B 

-1 

9,000 

S,000 

S,000 

J 
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(e.)  Sheffield  County  Borough  Waterworks.  App.A.No.18. 

The  water  supply  of  the  Sheffield  Corporation  is  derived  .*Tom  moorland  fe^^pSSJ?"  ^ 
gatherinff  jp^unas,  and  is  given  in  two  separate  services  known  as  the  " high  hpMr.vSwer^ 
level"  and  "low  level**  supplies  respectively.  The  high  level  supply  is 
obtained  from  flrathering  grounds  at  Bedmires,  situate  some  five  or  six  miles 
west  of  Sheffield.  The  low  level  supply  is  obtained  from  gathering  grounds 
situate  in  the  upland  valleys  of  the  Bivers  Bivelin  and  Locksley,  both 
tributaries  of  the  Biver  Don.  These  gathering  grounds  lie  immediately 
to  the  north  of  the  gathering  groimds  for  the  hiffh  level  service.  None  of  the 
water  is  submitted  to  an^  process  of  filtration,  but  since  March  1S90  special 
treatment  has  been  applied  to  the  high  level  water  prior  to  its  delivery  to 
consumers.  This  treatment  has  consisted  of  the  addition  of  as  much  finely 
powdered  chalk  to  the  water  as  it  is  capable  of  dissolving. 

In  Table  VIII.  is  given  a  list  of  the  districts  (situate  in  the  West  Biding), 
with  their  respective  estimated  populations,  supplied  from  the  Sheffield 
Waterworks,  together  with  notes  on  lead  poisoning  where  such  has  been 
observed  by  the  Medical  Officers  of  Health. 


Table  VIII. 
Shbppibld  Corporation  Waterworks. 


DiBtrict. 

Estimated  Population 

supplied  from  Sheffield 

Corporation  Waterworks. 

Occurrence  of  Plombism  reported 

by  the  Medical  Officers  of  Health 

for  the  several  Districts  as 

due  to  Water  Supply. 

Total. 

High 
Level. 

Low 
Level. 

In  the           At 

Past.    !  Present. 

I 

Intermittent 

or 
Continuous. 

1. 

2. 

3.       ,       4. 

5.       !         6. 

7. 

Sheffield,  U.      -< 

Handsworth,  U.  - 
*Botherham,  B.  - 

Wortley,  B.      -j 

830,000 

7,000 

3,000 

25,260 

110,000 

7,000 

3,000 

20,760 

220,000 
4,500 

Yes 

None 

Yes 

None 

To  a  less 
extent. 
None. 

None. 
None. 

Intermittent. 

365,260 

140,760 

224,500 

*  Tin-lined  pipes  adopted  in  this  district  along  with  Sheffield  water  service. 

From  the  above  table  it  will  be  seen  that  water  is  supplied  from  the  Sheffield 
Corporation  Waterworks  to  the  borough  of  Sheffield  and  to  portions  of  three 
sanitary  districts  (one  urban,  two  rural)  situate  in  the  West  Biding  of  York- 
shire, outside  the  limits  of  the  borough.  The  population  so  supplied  is 
estimated  at  365,260  persons,  and  of  these  it  is  estimated  that  140,760  receive 
their  supply  from  the  lu^h  level,  and  224,500  from  the  low  levd  service.  With 
respect  to  these  figures  it  must  be,  however,  noted  that  the  area  of  supply  of 
the  one  and  the  other  service  is  being  continuaUy  changed  and  that  conse- 
quently the  above  estimates  must  be  regarded  as  only  rouffhly  approximate. 
Amongst  the  consumers  of  the  low  level  water,  whether  resident  inside  or  out- 
side the  borough  of  Sheffield,  no  case  of  plumbism  due  to  water  supply  has 
been  observed.  On  the  oilier  hand,  numerous  cases  of  plumbism  attiibutable 
to  the  water  supply  have  been  obiierved  amongst  the  consumers  of  the  high 
level  service  resioent  in  Sheffield  and  in  the  rural  sanitary  district  of  Wortley. 
No  cases  of  plumbism  have  apparently  been  observed  amonffst  consumers  of 
the  hiffh  level  water  living  m  either  the  Handsworth  Urban  or  in  the 
Botherham  Bund  Sanitary  Districts  ;  but  in  the  latter,  it  is  to  be  noted,  that 
tin-lined  service  pipes  are  oompvhory.    In  those  portions  of  the  area  of  high 
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A>r.A.So.U.   level  service  where  tlie  water  ii  eaid  to  have  given  rise  to  le*d   i>oiioninff 
_.  ^—    ..       poiMnins  is  Ktsted  to  hare  lieen  intennittent  in  charecta.      Ev  ■ 
g^^^SS'  Dr.  Tbomaon.  medical  officer  of  bejth  for  Sheffield.  I  wn  - 
hjiii, pom*.  '   Appendix  U.*  a  list  of  all  the  deaths  certified  to  have  been 
rouutered  in  the  borough  of  Sheffield  from  1874  to  ISS'J,   i 
thu  lilt  it  will  be  obstrveil  that  in  recent  fe*rs  fatal  oases  oH  Uuil  i>7iie 
have  occurred  iii  which  the  poisoning  baa  been  attributed  to  diinkia| 
RedmifM  (high  level)  water. 

[In  addition  to  the  population  living  in  the  West  RidJOR  suniilied 
wUer  fruro  the  Sheffield  Works,  it  is  estimated  thai  near^  5,Oll0  pfi 
nudcnt  in  the  Ecclesall  Bierlow  Rural  District,  situate  in  Oerbyahu«,jn 
their  wat*r  supply  from  that  source.  The  greater  proportion  of  tliese  an 
to  be  supplied  iTom  the  high  level  service.  Amongst  this  populntian  <ai 
le«d  poisoning  due  to  the  n-ater  supply  are  said  to  have  occttnfid  bom  tn 
time.] 

(f.)  Bamsleg  Corporation  Waltrmerkg. 
'like  water  iiupply  of  the  Barnsley  Corporation  is  derived  frotn  noed 
gathering  gruunds  situate  at  Ingbircbwortb,  near  Penistone,  Kboat  ninci 
west  oE  Barnsley.  I'he  water  bos,  for  the  past  IS  years,  been  Gltered  tfai 
sand  and  gravel,  and  fur  tbe  last  three  years  through  lajrers  of  s»itd  ntd , 
Btone,  each  2  ft,,  and  through  a  layer  of  braken  linteatone.  I  ft.  6  in 
tbickness. 

A  list  of  the  distriots  aopplied  with  water  from  the  Boroalej-  Cofpm 
Waterworks,  together  with  their  estimated  populations,  is  giren  in  TsIiIb 

Tab  LB  IX 
Barnslrv  Cobporation  WArxRwoRCs. 

Esiinuiled  I 

Populikliuu  I  Obgerrations  by  Molical  OS 

supplied  from  i   of  Health,  with  mtpect  tu  L< 

Baraslej  '  Poisoaiag  dae  to  ibe 

Corporation  I  Water  Svpplr. 

'Waterwoikx. 


Trvt  cues  ta  BtuBaUrf.taif 
Id  Doitwonli,  rciiorti  "  '~ 
sod  1888,  '     • 
lead    fierrioe     pipes 
nausiml  length. 

No  eita  of  pluubism  a 

Sm  above. 

No  oases  of  ploniblmi  otscrn 


Sarnslef,  L'.  ' 


DarioD,  U-     ■ 
Dodwortb.  V. 
Monk  Bretion,  U. 
Worsborough,  U, 
Banul*<T,    B.    (Aidsley    ( 

CodwoHh)  - 
Peoislane,  H.  (t^ilkitoue) 


From  the  above  table  it  will  be  seen  that  water  is  «ui>pli«d  ta  t 
of  Barnsley,  and  to  portions  of  ii.i  aBnitiir7  districts  (four  urbMi, 
Dutsiilc  the  limits  of  the  borough.     The  tot*3  populatton  «o  i 
estinteted  at  fili.SOU  persons.    A  limited  nuniber  of  omcs  of  ploi  '  ' 
persons  using  this  Water,  were  obserred  in  1885  and  in  I88r" 
barton  -.  but  in  each  of  the  rases,  tbe  Medical  Officer  of  i 
the  lead  service  pipes  weru  or  unusual  length. 


(g.)  Bollry  Corporatimt  H'alenvorks. 
The   water   supply   of  tbe    Butley  Cf.rjiomHon   Is  derived  I 
;alboring  ground  situate  neai  -"-•'' 
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'    t  mm. 


some  30  miles  aouth-west  of  the  boroagh.    The  water  is  not  filtered  prior  to  Appi  a!  No.  li 
its  delivery  to  consumers.  'cliam  of 

It  is  estimated  that  31,000  persons  living  in  the  borough  of  Batley  receive  i^^  poisoniiigi 
their    supply  from  this  source,  and  152  persons  in  Uonley  are  likewise  by  Ur.  Power, 
reported  to  obtain  their  supply  from  the  Batley  Works. 

The  Medical  Officer  of  Health  for  Batley  reports  the  constant  prevalence  in 
the  borough  of  lead  poisoning  amongst  the  consumers  of  the  vater,  in  fact,  to 
such  an  extent  does  this  exist,  that  he  considers  himself  justified  in  stating 
that  fully  one-half  of  the  patients  he  sees  in  his  practice,  suffer  more  or  less 
from  the  water  supply.  Xo  cases  of  plumbism  have  been  observed  amongst 
the  coni}umers  of  the  Batley  water  livuig  in  Honley. 

(h.)  Casileford  Local  Board  iVaterworks. 

The  water  supply  of  Castleford  is  obtained  from  a  well  sunk  in  the  coal 
measures  to  a  deptn  of  50  feet.  The  water  is  not  submitted  to  any  process  of 
filtration  prior  to  delivery  to  consumers. 

It  is  estimated  that  13,000  persons  living  in  the  urban  sanitary  district  of 
Castleford  receive  their  supply  from  this  source,  and  700  persons  resident  in 
Allerton-Bywater,  in  the  Tadcaster  Rural  Sanitary  District,  are  also  reported 
to  obtain  their  supply  from  the  Castleford  Works.  No  cases  of  plumbism 
attributable  to  the  water  supply  have  been  observed  amongst  the  consumers 
of  this  water. 

(i.)  Deame  Vallejf  Waterworks  Company, 

The  water  supply  of  the  Dearne  Valley  Company  is  derived  from  a  deep 
well  sunk  in  the  coal  measures  near  to  Wombwell.  The  water  is  not 
submitted  to  any  process  of  filtration  before  delivery  to  consumers. 

It  is  estimated  that  the  Company  furnishes  water  to  11,000  persons  living 
in  the  urban  sanitary  district  of  Wombwell,  and  to  8,000  persons  living  in 
Nether  Hoyland  and  Darfield,  in  the  rural  sanitary  district  of  Bamsley.  No 
cases  of  plumbism  attributable  to  water  supply  have  been  observed  amongst 
the  consumers  of  this  water. 

(k.)  Dewsbury  and  Heckmondwike  Water  Board, 

The  water  furnished  by  the  Dewsbury  and  Heckmondwike  Water  Board  is 
obtained  from  moorland  gathering  ground  situate  at  Durnford  Bridge,  about 
16  miles  south-west  from  Dewsbury.  The  water  is  not  submitted  to  any 
process  of  filtration  prior  to  delivery  to  consumers.  A  list  of  the  districts 
supplied  with  water  from  this  source,  with  their  estimated  populations^  and 
notes  with  respect  to  lead  poisoning,  are  given  in  Table  X. 

Table  X. 
Dewsbury  and  Heckmondwike  Water  Board. 


Estimated 

Populatiou 

supplied  from 
the  Dewsbury 

Observations  by  Medical  Officers  of 

District. 

Health  ^vtth  respect  to  Lead  Poisoning 

and  Heckmond- 

due to  the  Water  Supply. 

wike  Water 

Board. 

1. 

2. 

3. 

Dewsbury,  U. 

33,200 

Four  cases  in  1889. 

Clayton  West,  U. 

1,435 

Four  cases  in  Febixiaz^'  1891. 

Heckmondwike,  U.    • 

10,000 

Ossett,  U.      - 

12,500 

A  few  instances  where  lead  service  pipes 
were  found  of  unusual  length. 

Bavensthorpe,  U. 

5,000 

Skelmanthorpe,  U.    - 

3,120 

Soothill  NeUier,  U.    - 

5,700 

One  case  where  lead  service  pipe  was  of 
unusual  length. 

70^55 

sao 


AM.  A.  No.  l».        From   the    kbuTe    tabic   it    will   be    wen    that  W»ter  la   8upptie< 
^  ,,  7—  Dtwsburj-  snd  Heekmondwilw  Water  Bourd  to  the  boronjth  of  Dew 

LMdrob!^^!    tilt  local  lioaid  district  cif   HeckmoiKiwikc.   und   to   portions   of  E 
byM>.  ivxnr.  '    unitar;  dmtricti  mitiida  the  limits  of  the  »boi-*-niinied  disirieta.    ' 
population  bo  suppUeil  is  estinuited  at  7'^^S5. 

Amonnt  tht  cuniuinas  of  the  Dewsbiin-  water,  four  c*«e3  at  p 
attiibutKule  to  the  water,  tre  repnrtctl  U>  nave  occuRvd  in  the  toi 
DewBbury  in  1889,  and  four  more  cases  in  the  Clayton  West  Trfan 
in  February  of  the  present  yew  [1S91).  A  few  inntarms  have  kla« 
aerved,  where  the  lead  »erv ice  pijies  have  been  of  iinu*DaMcngtli,  iulbi 
of  Ossett  snd  in  the  Clayton  West  and  Soothill  Xethcr  Urtati  1 
whiUt.  in  Uie  reinuning  urban  districts  of  Heckmondwike.  RarenM>t< 
Skelmanthorpe,  no  cases  of  plumblsm,  due  to  the  wnter,  b«ve  bcm  bi 
tile  knowledge  of  Ihe  respective  MedJtftl  Officers  of  Health. 


(1.)   Vimeailer  Corporation  H'altrvork*. 


>wenBdi 


The  water  supply  of  the  Doneaatet  Corporation  ia  obtained  f 
ground  consbting  ubieflr  of  pasture,   with  some   BTBble  iaod, 
nesiujn  limestone,   in  the  pariahes  of  Cuniiboroujth   and    Bewenfii 
nine  miles  south-west  of  Doncaiter.     The  water  is   p&sscd   thnmi^h 
niatentl   of  sand  and   grayet,  5   ft,  io    thiirkncss,    prior     tu    its   <U 

It  is  estimated  that  26,750  persons  livina  in  the  borough  of  t^ 
receire  their  supply  from  this  source,  and  4,iNX>  (tersons  linn^  ib  W 
Balby,  and  HexIhuTjie,  in  the  DoDcaster  Rural  Sanitary  District, 
repori*d  lo  obtain  their  suoply  fWim  the  Doneaster  Warlcs. 

Vo  cases  of  plumbism  attributable  to  the  wUer  auppljr  hmve  M 
amongst  the  consumers  of  this  water. 


(m.)  Ktighity  Corporation  Wattrvorht. 

The  water  supply  of  the  Keighlej'  Corporation  is  derived  putly  ft 
and  partlT  from  moorUnrl  gathenng  grounds,  and  is  giren  in  * 
Krvieei,  known  as  the  (a)  Calversyke.  (ft)  Sheddles.  fc)  Pjark  1  _ 
Green  HouEe  sapplies,  respertivdy.  Uf  these,  (a),  (r).  and  (d)  a* 
ttaai  springs,  all  situa'e  within  the  borough,  and  (ft)  frota  ^Otttitif  \ 
on  the  S(anhuiy  and  Trawden  Monrs,  situate  at  a  diatanee  of  fivm 
eight  rnilee  west  of  Keighley. 

None  of  the  supplies  obtained  from  springs  are  filtered  or  otfarrviM 
before  delivery  to  consumers.  But  the  Sheddles  water,  which  furms  t1 
supply  for  the  borough  of  Keighley,  is  filtered  through  rubble  and  &\ 
and  is  further  treated  before  entering  the  Keighley  supply  reservnir  t 
passed  through  a  conduit  121)  yards  long,  filled  with  Der1nrBbir«  Umesto 
addition  powdered  lime  is  daily  contributed  to  the  water  >n  the  condtrit 

It  is  estimated  that  a  poyulation  of  1,700  persons,  all   resident  will 
borough,  obtain  their  water  from  supplies  (a),  (c),  and  {d)  -,  and,  ■ 
estimated  that   34,0£1   persons  resident  in   Keighley  and  in   1 
urban  sanitary  districts  outside  the  limits  of  that  borough.  ■ 
Sheddles  water.     A  list  of  these  districts  is  fiven  belon 
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Keighley  Borough  ... 
Knglej  Ti>TD«bip,  U.  (pari  of).  {Cro»i 
Oakworth.  U.  (part  oO  ;  — 

Oaknortb  village 

Uiley,  Higli  and  Lo*     - 


^oaA»  nnd  Weeley  PUce> 


I 


861 

Amongst  the  consumers  of  this  water  resident  in  Keighley,  cases  of  lead    app.  A.  No.  is 
poisoning  were  formerly  very  frequent ;  but  since  the  water  has  been  treated  as   ^^   thJSnjMB 
stated  above,  isolated  cases  only  have  been  observed.     In  Cross  Boads  and  LeadMs^tei! 
Wesley  Place  (Binglejr  Township,  U.  and  in  Oakworth  village  (Oakworth,  U.),  by  Mr,  Pbwer. 
cases  of  lead  poisoning  have  been  observed  from  time  to  time ;  and  with 
respect  to  these  districts,  it  is  to  be  noted  that  their  water  is  drawn  direct  from 
the  main  conduit,  and  consecjuently,  is  not  submitted  to  any  process  of  filtration 
or  treatment  prior  to  its  dehvery  to  these  places.     In  High  and  Low  Utley 
(Oakworth,  U.)  no  cases  of  lead  poisoning  attributable  to  water  have  been 
observed ;  but  to  this  portion  of  the  dis&ict  the  water  is  delivered  from  the 
Keighley  service  reservoir  after  it  has  been  submitted  to  the  special  treatment 
already  referred  to.    The  lead  poisoning  is  stated  to  have  been  intermittent 
in  character  in  aU  the  districts  i^ected. 

The  Medical  Officer  of  Health  for  Keighley  reports  that  the  greater  number 
of  cases  occur  in  the  months  of  March  and  August. 

(n.)  Ripon  Corporation  Waterworks. 

The  water  supply  of  the  Eipon  Corporation  has,  since  1888,  been  obtained 
from  moorland  gathering  grounds  situate  at  Lumley  Moor,  seven  miles  from  the 
city.  The  water  is  filtered  through  layers  of  sand,  2  ft.  6  ins.,  rubble,  2ft.,  and 
lai^e  stones,  I  ft.  6  ins.  in  thickness,  prior  to  delivery  to  consumers. 

It  is  estimated  that  7>500  persons  living  in  the  city  of  Eipon  receive  their 
supply  from  this  source,  and  500  persons,  living  in  Bishopton,  Urebauk, 
Sharow,  Studlev  Boyal,  and  Lindrick,  in  the  Eipon  Bural  Sanitary  District, 
are  also  reporteu  to  obtain  their  supply  from  the  itipon  Works. 

No  cases  of  plumbism  attributable  to  the  water  supply  have,  up  to  the 
present  time,  been  observed  amongst  the  consumers  of  the  water. 

(o.)  Rotherham  Corporation  Waterworks. 

Tlie  water  supply  of  the  Rotherham  Corporation  is  obtained  partly  from 
springs  and  paitfy  from  a  gathering  ground  situate  at  Dalton,  di  miles  south- 
east of  the  borough. 

The  water  is  filtered  through  sand  and  gravel  prior  to  its  delivenr  to 
consumers.  It  is  estimated  that  36,807  persons,  living  in  the  boroupn  c^ 
Rotherham,  receive  their  supply  from  this  source,  and  13,000  persons  livmg  in 
the  Rawmarsh  Urban  Sanitary  District  are  reported  to  obtun  their  water 
supply  from  these  works. 

No  cases  of  plumbism,  attributable  to  the  water  supply,  have  been  observed 
amongst  the  consumers  of  the  Rotherham  water. 

(p.)  Wakefield  Corporation  Waterworks. 

The  water  supply  of  the  Wakefield  Corporation  has,  since  1888,  been 
obtained  from  moorland  gathering  grounds  situate  at  Bishworth,  some  26 
miles  west-south-west  from  Wakefidd. 

The  water  has  not  hitherto  been  submitted  to  any  process  of  filtration  or 
toeatment  prior  to  its  delivery  to  consumers. 

In  Table  XI.  a  summary  is  jpven,  showing  the  estimated  populations  of  the 
several  districts  receiving  their  water  supply  from  these  works  together  with 
notes  as  to  the  occuirenoe  of  lead  poisoning  amongst  consumers. 


HT^^If: 


Wakktibld  CoRPoaATiox  Watkrwobju. 


District. 

supplied  froui 
VrakvSeld 

WMer«..rtw. 

Ocoomtim  of  riiuntuMftM 
by  UXB  MedicBi  Offiwrs  of  HE 

W.tcr  Sopply. 

Intbe 
Put. 

At 

later 
Cmb 

1. 

2. 

3. 

<- 

AlloftB.  V. 
Fcntilerslone,  U.   - 

WlutwoMl,  U.       • 
Wnkefidd,  U. 

Illilll 

Ye,         l>4lg| 

&S,37G 

J 

la  preralent  amongst  Ukcoh 


From  the  nbove  taUe  it  ftppeue  that  water  is  supplied  Iroin  tfae  Wa 
Corporation  Wstcrworks  to  the  city  of  Wakefield,  and  to  ptstiou 
sanitiuj  districts  I  lire  urimn,  odc  rnnl)  situtte  ontaide  the  limita  oftl 
The  total  puiiiilotion  io  supplied  is  estimated  at  St5,376  per«ane.  In 
districts,  witb  the  exception  of  the  Featherstone  and  NormaatoD  Uttwi  8 
Districts  (to  which  the  supplv  has  only  been  tud  on  for  a  few  ii>n"*^ 
poisoning  is  reported  to  have  Dce 
of  ^is  waMr. 

In  tiia  urijan  districts  of  Altofta  and  Sandal  Magna,  and  in  ttu 
district  of  Wakefield,  the  poisoning  is  stated  to  hare  been  tnlcmritl 
character ;  whilst  in  the  urban  districts  oE  NYakefield  and  ^^1utn'o(MI  it  iai< 
to  hare  been  contiDUOua.  With  respect  to  the  WakefivlJ  wmter  sunph 
luieRating  to  observe  that  the  Medical  Officer  of  Health  for  tii«  urimn  » 
district  of  Riahworth,  in  which  the  Batherinsgroundsof  the  Wakelielii  ' 
works  are  situate,  reports  that  the  private  sappiy  of  the  Kisbwonh  lir 
School,  obtaiaed  from  moorland  gathering  ground  in  that  tiiicrtci 
posSesMB  plumbo-aolrent  properties, 

(q.)  Ytadon  Watervorks  Company. 
The  wat«r  supply  of  the  Yeadon  Water  Company  ia  deriTed  panlr  frt 
Borfaoe  drainage  of  eleTatetl  meadow  and  pasture  land,  and  partly  tna 
nuili  in  the  sandstone  near  to  Veadon,  'Ine  water  is  stated  to  bv  Iurm 
mteted  though  sandaad  graTcl  before  deiirery  to  conminen.  I|  Is  cM 
that  this  company  furnishes  water  tt  '  ''""  -  -  '    '        '     - " 

district  of  Veadon,  and  ti 
district  of  Hawdon.  No 
have  been  oliservcd  ai 


e  is  reported  to  have  occurred  12  or   13 
where  the  scnico  pipe  was  of  unusual  length. 


,  hvinr  ia  tb«  uriMn  « 

',<>0I|  persons  living  in  the  a^joinins  urbui  ■ 

.lo  cases  of  plumbifini  attiibutuble  to  this   waUi 

longst  the  consumers  of  the  water  linng  in  Veadon 


(rO   Walemorkao' 


years  ago  in  Bawdon,  in  a 


tr  tkt  rOri  Riding  fiirnitlm 
aUhin  Ihf  Riiiinff. 
In  Table  XII.  is  given  a  suuunuy  of  the  informatiaa  nhtaiiMid  « 
to  those  sanita^  districts  situate  in  the  West  BidinK  wlilak  9^"  " 
or  part  of  their  water  supply  &om  works  outside  the  X'"    "' 
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tablb  xn. 

Waterworks  situate  outside  the  West  Biding  wliich  furnisli  Public 
Water  Supply  to  7  Sanitary  Districts  within  tbe  Riding. 


Apr.  A.  No.  }3« 

OutheCauaebOl 
LuadPoifomng; 
by  Mr,  P<ywen 


Name  by  which 

Waterworks 

designated. 


Districts 

or  portions  of 

Districts  supplied. 


1. 


2. 


Estimated 
Popu- 
lation 
receiving 
Supply. 


Source. 


Filtered 

or 
Treated. 


3. 


5. 


Remarks 

with 
respect  to 

Lead 

Poisoning 

(if  any). 


6. 


Ashton  -  under  - 
Lyne,  Staly- 
bridge,  and 
D  uk  infield 
(District)' 
Waterworks 
Joint  Com- 
mittee. 

Chesterfield    Ru- 
ral       Sanitary 
Authority's 
Waterworks. 

Clitheroe  Corpo- 
ration Water- 
works. 

Oldham  Corpo- 
ration Water- 
works. 


Tork       Water- 
works    Com-  < 
pany. 


Upper  Mill,  U. 

Saddleworthy 
R.  (part  of), 
Greenfield, 
Saddleworth, 
Delph. 


Rotherham,    B. 
(Beighton). 


Clitheroe,        R. 

(part  of).  West 

Bradford. 
Qoickmere,  U.  - 


1,000  \ 
6,400/ 


2,000 


311 


2,670 


Great  Ousebum, 
B  (part  of), 
Acomb. 

York,  B.  (port 
of),  Dring. 
houses,  and 
Middlethorpe. 


2,000 


680 


Moorland 


Moorland 


Moorland 


Gathering 
grounds  in 

upper 
Talleys  of 
Irwell  and 
Medlock. 


UfiSl 


iyer  1 
use.  J 


Biyer 
Ouse 


:Bfo. 


Treated 
with  lime- 
stone. 

No. 


No. 


Filtered. 


From  this  table  it  will  be  seen  that  the  waterworks  outside  the  Biding,  from 
which  Dublic  supply  is  obtained,  are  five  in  number — ^three  being  situate  in 
Lancasnire,  one  m  Derbyshire,  and  one  in  the  North  Biding  of  Yorkshire. 
These  works  furnish  pubuc  supplies  to  portions  of  seven  sanitary  districts  in  the 
West  Biding  (two  urban  and  nye  rural).  The  population  supplied  from  these 
works  is  estimated  at  14,061. 

In  none  of  the  districts  receiving  these  outside  supplies  have  any  cases  of 
plumbism,  attributable  to  Nnrater  supply,  been  observed. 


(s.)  Z7r6afi  Sanitary  Districts  kavkiff  Public  Water  Supply  from  Local 

Sources, 

In  Table  XIII.  is  given  a  sunmiary  of  the  information  obtained  with  respect 
to  ihib  pnblic  water  supply  of  urban  sanitary  districts  where  such  supply  is 
MuMditEom  local  sources. 


UUARY  of  inFormntion  witli  respert  to  the  Pbblic  Wa. 
31  Uhbak  Sanitary  Distbicts  ia  which  the  Suppljr  is  who 
obtained  from  Local  Sources, 
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TabIiE  XIII. — continued. 


District. 


1. 


Nmme  by  which  Wmter 
Supply  deeignated. 


2. 


Esti. 
mated 
Popu- 
lation 

re- 
ceiving 
Supply. 


S. 


Scare*. 


Filtered 

or 
Treated. 


APP.  A.  No.  Us 

.-      On  the  Causes  of 
Lead  Poisoning 
Een»rk«wifli   by  Mr.  Power, 
respect  to  Lead 
Poisoning 
(if  any). 


6. 


Otl^,  U,    - 
Pant^act,  U. 


Bawdon,  U,  (part 
of). 


Mby,  U,     - 

Shipley,  U. 

Skipton,  U, 
Stoeksbridge,  U, 


Otley  Waterworks     - 
Penistone  Waterworks 


Pontefract     Corporis 
tion  Waterworks. 


(oO  BilU 


and 


** 


SwintoH,  U, 


^     Todmorden^  U, 


k)  Billing  a» 

Tough's  Reservoir. 

(60  Peacock         Inn 
Supply. 

Selby  Waterworks     - 


Eldwick  Waterworks 


Skipton  Waterworks- 


(a.)  Low   Level  Ser- 
vice. 

(6.)  High  Level  Ser- 
vice. 

Swinton  Local  Board 
Waterworks. 


(a.)  Todmorden 
waterworks  Com- 
pany. 

(60  Greenwood's 
Trustees. 

(o.)  Various    - 


WafK  -  upon 
Deame,  U. 


8.000 
2,400 

6,888 

600 

76 

6,910 

18.000 

11.700 

V{20 

640 

10/)00 

U60 

800 
960 


Streams 

Moorland  and 
deep  springs. 

Deep  wells  in 
coal  mea- 
sures. 

Drifts  into  Bil- 
ling HilL 

Drift    - 


Bore-holcs  in 
the  new  red 
sandstone. 

Bombald's 
Moor. 


Bombald's 
Moor  and  pas- 
ture land. 

Springs 


West  Melton  Water 
Company. 


6.000 


170,064 


Springs 


Well  in    car- 
boniferous 
sandstone. 


Moorland 


Springs 


Springs 


Pteture     and 
arable  land. 


No. 
No. 

No. 

No. 
No. 
No. 

No 


Partly 
filtered. 

No. 


No. 


Treated 

with 

milk  of 

lime  and 

filtered. 

No. 


Yes. 


No 


Pilfered. 


One  case  only 
where  long 
service  pipe  in 
use. 


In  a  few  iso- 
lated cases 
where  long 
service  pipes 
have  beeu  in 
use. 


The  above  table  refers  to  a  population  of  170^084  persons,  rettdent  in  the  31 
urban  sanitary  districts,  who  receive  their  supply  from  local  sources.  In  the  case 
of  three  districts  only,  those  of  Harrogate,  Shipley,  and  Todmorden  have 
isolated  cases  of  plumbism,  due  to  water  supply,  been  observed ;  and  all  the 
cases  are  stated  to  have  occurred  in  houses  nuroiahed  with  lead  service  pipes 
of  unusual  length. 


(t.)  Rurai  Sanitary  Districts  having  Public  Water  Supply  from  Local 

Sources. 

In  Table  XIV.  a  summary  is  given  of  the  information  obtained  ^ith  respect 
to  the  public  water  supply  of  rural  sanitaiy  districts  when  such  supply  is 
obtained  from  local  sources. 


■  liM,  i.  Si>.  IS. 

''On  ttA  CCUMB  nl 
by  Mr.  Powot. 


'I::, 


StruiiARY  oMsFoiiiiATio: 
KiltUHAi.  Sanitary  1 
Local  Sources. 

(Wliere  the  nams  n(  Ihe  diitrict 


■ —    Table  XIV, 

with  respect  to  the  Public  Wat 
which   the  Supply  is 


Barualra,  B.  tpart  of) 
(Curlton) 

Clilh"r()o,  E.  fiart  nf) 

(a.)  WBddiiiictau      ' 

(A.)  Buhall  Eav?i   ' 
BklllH.  R.(paftot): 


la.)  eteelon       uid 

Butborn. 
(&.)  8n«on    . 

<i<.)  EutMorUo      ' 

(il.)  Morton  Bulu  < 

Pofrln  Bn.J^s,  R.  : 
pBtcW  BridgB 

Ripon.  O.  (put  ol) : 
(a.)  North  Lees      -■ 

(6.)  Hiillon  Conjer» 

(i;.}  BAinton 


(S.)  Dent 

Heflt:  B. , 
(a.)  Settle  snd  Gig- 
Kleswirh. 

(ft.)Iniilolon- 

(c.)  Hiirli   and    Low 
ifcnlliun. 

(if.)  hons  Presinn    - 


deuKiwted. 


(a.)  Vaddington 

Wawnrtirka. 
(A.)  Taj-loi']  KeicTVoir 

^'Drl■tld  Wnlenrorki 

TempJo  _    _^!Ti«i»r 


B(«eliin  WMcTWorki . 

Sutton     Wtt(>rwoTkJi 

But  l^tnn  W«tar- 

Horlon  Banks  Wiiwr 
CoBipuiy. 

Pktelej  Bridge  Wal«r- 


Sodbenth  ■Wj.lorworks 
Denl  WWm  Supply  . 

Settle    una     Quntle*- 


Long  Pnsston  WBler 
iirloii-in-L<Hndale 


CIsnhniii 


Partly  |»Ui<>rill« 
jRoimd  and 
t»r^^.       from 

Hoorliuid 

Hoorbuul 
Putnre 


Bpringa  . 

Sprinw  . 
Spriaga  - 


G a then 
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Tablb  XIV. — continued. 


Names  of  Bnral 

Sanitary  PifltriDU 

aad  Townahipa 

supplied. 


1. 


Name  by  which 

Water  Supply 

denKnated. 


Esti- 

mated 

Popa]a> 

tionre- 

ceiying 

Supply. 


Source. 


4. 


Piltored. 

or 
Treated. 


6. 


App.  a.  No.  U 

OntlM^causet^ 

BAmarks     Lead.f^niAg 
■  with  TO-     by.  Mf  1  ItowiT. 

spect  to 

Xead 

Poisoning 

(if  any). 


Skipton.  B^  (part  of) : 
(a.)  G^argraye 

(ft.)  Crosshills      and 
Glusbum. 

(c.)  Fambill  - 

id.)  Bradley  - 

(e.)  Embwiy  - 

(/.)  Carleton  - 

(g.)  Cowling  • 

(A.)  Kelbrook 

(i,)  Salterforth 

(k.)  Grassington 

(l.)  Cononley  • 

Xm.)  Hebden  - 


Wharfedale,  R.    (part 
of): 
<«.)  Menston-  * 

(b.)  Bramhope 

(c.)  Bsholt     • 

(d.)  Hawksworth     • 

(e.)  Poole 

(/.)Timble  - 


Worktop,  E. : 
(Yorkshire  portion) 
(a.)  South  Anston 


(6.)  Kireton 
{c.)  HarthiU 


Wortley,  R.  (part  of) 
(a.)  tVortley  - 

(ft.)  Oughtibridge 


Gargrave  Rural  Sani' 
tary  Authority 

WaterworkB. 

Crossbills  and  Glus- 
burn  Water  Com- 
pany. 

Famhill  Water  Com- 
pany. 

Bradley  Water  Ck>m- 
pany. 

EmbMy  Water  Com- 

CiSeton  Water  Com- 
pany. 

Cowling  Water  Com- 
pany. 

Kelbrook  Water  Com- 
pany. 

Salterforth  Water 
Company. 

Grassington  Water 
Company. 

Cononley  >^'ater  Com- 
pany. 

Hebden  Rural  Sani- 
tary Authority 
Waterworka. 


Mtnatoa  Waterworks 
Company. 

Bramhope  Water- 
works Company. 

Rsbolt  Waterworks   • 

Hawksworth   Water- 
works. 
Poole  Waterworks 

Timble  Waterworics  - 


South  Anston  Rural 
Sanitary  Authority 
Water  Supply. 

Kiyeton  Water  Supply 

Harthill  Water  Supply 


Wortley  Waterworks 

Oughtibridge  Water- 
works. 


903 

1.200 

600 
400 
700 
650 
1.600 
610 
220 
450 
560 
240 


500 
258 
180 
100 
574 
171 

700 

1.900 
600 

4.000 
1.200 


36.520 


Thoriber     PeU 
springs. 

Ling  Haw 

springs. 


Moor 


Edge 


spnn(^. 
Lowersire  Bank 

springs. 
Bmbsay  Fell 

Springs  - 

Springs  - 

Spring    • 

Spring    • 

Spring   - 

Gib  Side 

Scar  Side 


Moorland  • 

Deep  wells 

Deep  springs  • 

Deep  springs  - 

Springs        and 

moorlands. 
Spring    - 


Gathering 
ground. 

Springs  - 

Well   bored  in 
gritstone. 


Whamdifle 

Estate. 
Springs  - 


No. 

No. 

No. 
No. 
FUtered. 
No. 
No. 
No. 
No. 
No. 
No, 
No. 


No. 
No. 
No. 
No. 
No. 
No. 

No. 

No. 
No. 

No. 
No. 


The  above  table  refers  to  a  population  estimated  at  36,520  persons,  resident 
in  the  13  rural  sanitary  distiicts  who  receive  a  public  water  supply  from  local 
sources.  These  local  supplies  are  47  in  number,  and  furnish  supplies  to 
groups  of  persons  varying  from  40  to  4,000  in  number.  The  supplies  are  drawn 
from  ver^  varied  sources,  yet  amongst  the  consumers  of  these  waters  no  cases 
of  plumbism  have  hitherto  been  observed  which  could  be  attributed  to  the 
water. 


On  theCikUK*  dI 

LhiI  Foianniiie  i 

hy  Mr.  PowW. 


?!■!■ 


■  SunMary  o/fael*  mmatraltd. 
{a.)  As  regards  water  supply  ; 

(1 .)  Of  the  totftl  popiUatioii  of  the  West  Riding  of  Yorksh 

18  per  cent,  ao  not,  at  the  preMot  time,  receive    w« 

ffom  public  sources. 
(2,)  In  the  county  borouKbs  practically  the  whole  popuUti 

wuter  supply  from  public  sources. 
(3.)  In  the  urban  sanitary  districts,  other  thss    county-  be 

little  over  60  per  cent,  of  the  population  receive  wal 

from  public  eources,  whilst  nearly  40  per  c«nt.  still 

private  gonrcea  for  water. 
(4.)  In  the  rural  sanitary  districts,  only  some   40    per  cei 

population  receive  water  supply  from   pablic   soon 

GO  per  cent,  still  depend  on  private  aoarces  for  watei 

(i.)  Aa  regards  lead  poisoning  in  relation  with  water  sapply  : 

0-)  The  waters  supplied  from  the  works  of  six  of  the  tr»& 
rations,  namelv,  Bradford  vbigh  level  Rnpulv),  Ha 
Sheffield  (high  level  enpply),  Batle;,  Kcighlt^,  % 
field,  are  each  reported  to  have  eKhibit«^  Btroni 
solvent  property ;  whilst  wuter  supplied  by  the  Dew 
Heckmondwike  M'ater  Board,  and  water  from  soi 
Todmorden  Waterworks,  apparently  possesses  pluaii 
[woperty  in  a  minor  degree, 

(2.)  The  population  of  the  several  districts  auppUed  with  vi 
the    above-nsmeU  works,    and   subject     to    lead 
apparently  attributable  to  water  supply,    amount 
aggregate  to  upwards  of  700,000  persona. 

(3.)  In  certain  districts  where  water  supply  is  aUo  obtai 
the  works  first  enumerated,  and  which  have  an 
population  of  upwards  of  60,000  persons,  do  casi 
poiaoning  have  been  observed. 

(4,)  All  the  waters  reported  to  have  plumbo-BoIvent  properi 
West    Riding     of    Yorkshire    are    derived     from 
gathering  grounds. 

(5.)  In  the  majority  of  the  dwlricta  subject   to   plumbiam 
poisoning  is  stated  to  be  intermittent  in  character. 
May,  1891. 
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ADDENDUM  C.  App.A.No.u. 

Records    of   Water    Supplies    in   the    Sanitaby   Distbicts    of  the  SJIi^pSSSmc'' 
Counties    of     Laitcastbr,    Cumbebland,     and    Westmobland^  bjMr,Fow«r.  ^ 
collected    as     introductory   to     an    investigation    by   the    Medical 
Depabtment  of  the  Local  Conditions  affecting  the  Solubility 
of  Lead  by  Wateb;  by  Mb.  T.  W.  Thompson. 

In  accordance  with  instructions  having  reference  to  the  investigation^ 
entrusted  to  the  Department,  into  the  occurrence  of  lead  poisoning  in  asso- 
ciation with  public  water  supplies,  and  into  the  conditions  under  which  such 
supplies  acquire  ability  to  dissolve  the  lead  of  pipes  and  cisterns,  I  have 
addressed  to  the  MedioiJ  Officers  of  Health  of  the  several  urban  and  rural 
sanitary  districts  in  the  counties  of  Lancaster,  Cumberland,  and  Westmorland 
—counties  in  which  the  water  supplies  were  known  to  be  largely  derived  from 
upland  gathering  grounds — a  set  of  questions,  designed  to  obtain  certain 
preliminary  data  as  to  water  supply,  along  with  fEtcts  as  to  the  occurrence  or 
not  of  lead  poisoning  in  connexion  therewith. 

In  this  memorandum  I  now  submit  certain  analyses  of  the  replies  received 
from  the  different  health  officers,  and  certain  tabular  returns  of  the  data  upon 
which  such  analyses  are  based.  The  data  in  question  consist  in  the  main, 
district  by  district,  of  the  information  supplied  by  the  Medical  Officers  of 
Health,  arranged  in  a  form  to  facilitate  reference  ;  but  they  are  supplemented 
as  regards  particular  districts  by  matter  (printed  in  italics)  obtained  from 
Medical  Officers  of  Health  of  other  districts  also  supplied  with  the  water  that 
comes  in  question.  On  these  returns  I  have  also  noted  the  area  of  each 
district  as  given  in  the  1881  Census  Report ;  and  as  regards  each  urban 
sanitary  district  the  population  for  1881  and  1891,  as  given  in  the  recentlv 
published  Preliminary  Census  Report.  The  1881  population  entered  in  each 
instance  on  the  returns  for  the  rural  sanitary  districts  is  taken  from  the  1881 
Census  Report ;  but  the  estimated  population  in  1890  for  each  of  these  districts 
was  supplied  by  the  Medical  Officer  of  Health  for  each  district. 

Throughout  this  memorandum,  except  in  these  introductory  remarks,  the 
three  counties  above  named  are  dealt  with  separately,  being  taken  in  the  order 
of  their  relative  importance  from  the  point  of  view  of  population,  llius,  first 
for  Lancashire,  next  for  Cumbtrlana,  and  lastly  for  Westmorland,  the  data 
got  together  are  dealt  with  as  follows : — 

1.  Tables  I.,  II.,  and  II[.,  in  which  the  sanitary  areas  of  the  county  are  the 

governing  units;  such  areas  being  grouped  according  as  they  are 
county  boroughs  (Table  I.),*  urban  sanitary  districts  (Table  II.),  or 
rural  sanitary  districts  (Table  III.).  These  tables  show  (col.  5)  the 
estimated  population  in  each  different  sanitary  area  receiving  water 
by  public  service,  and  similarly  (cols.  6  and  7),  the  estimated  population 
de(>endent  on  private  sources  of  supply. 

2,  Tables  IV.,t  V.,  VI.,  and  VII.,  in  which  wtUer  supplies  in  the  county 

are  the  governing  units ;  the  water  supplies  being  grouped  according 
as  they  belong  to  county  boroughs,  to  water  companies  and  trusts,  to 
urban  sanitary  districts,  or  to  rural  sanitary  districts.  These  tables 
show  (col.  2)  the  several  districts  or  localities  served  by  each  water 
service ;  the  estimated  population  (col.  3)  in  each  instance  receiving 
such  supply ;  the  source  or  sources  of  the  water  (ool.  4) ;  certain  facts 
as  to  "  treatment "  of  the  water  and  its  delivery  to  customers  (cols.  5, 
6,  and  7) ;  and  finally  (col.  8),  the  presence  or  absence  of  lead 
poisoning  among  such  consumers  as  recorded  by  the  Medical  Offioers 
of  Health  of  the  districts  supplied  therewith. 
d.JA  return  for  the  county  of  the  rephes  received  from  the  Medical  Officers 
of  Health  to  the  difi*erent  aistricts;    these  replies  being  grouped 


*  There  being  no  conntnr  boroughs  in  Cumberland  and  Wettmorlaud,  Table  I.  will  not  be 
found  in  the  analyaet  for  those  counties. 

t  There  being  no  county  boroughs  in  Cumberland  or  Westmorland,  Table  IV.  will  not  be 
found  in  the  analyses  for  those  counties. 

t  In  Tiew  of  the  summary  of  these  data  which  is  giTen  in  Tables  IV.,  V.,  VI.,  and  VIL  it 
has  not  been  deemed  requisite  to  reproduce  here  toe  full  district  returns  appended  to  Mr. 
Thompson's  memorandum, 

£     82800.  A  ▲ 


4rp.  A,  N<v  la. 
Od  tbs  Gbb*w  oI 
■rMr.l-omr. 


separately  according  a*  they  rebt«  to  eoanty  botwigbs,  urtw 
districta,  or  rural  military  districts — the  vtntn  in  tach  grc 
dralt  with  in  alphabetical  oriier. 

.B^fcn  pTocrcding  to  ileal  witlii  Mctt  couiitj  aep«i*tcl]r,  it  ne 
pointed  out  that  thrst  rMords.  taken  willactjrely,  liave  reference  t« 
■uppliea  of  an  extensive  distiict  with  an  ar««  of  upwsrda  of  2,fi76, 
and  a  population  of  aome  4,:J5(),00(I  penoni.  Aiinrt.  tbenfbic, 
trnmediaM  ohj*rt  with  which  thMr  have  bfen  oMaiaeil.  Ihcy  i>n)nii« 
tuefiil  for  purposis  of  general  refcTcncr. 
Alio  it  will  no  convenient  here  to  lummariae  the  iafannation  bbta 


(%.)  .It  rFQairdi  tralFT  xuppl'j ; 

ti.)  or  the  total  population  of  each  of  the  three  counties  a 
aideratiun,  nearly  ?  per  cent,  in  the  case  of  Laoculu 
cent,  in  Ihe  cnaeuf  CumbcrUnd,  and  nearly  59  per  cent 
of  Weatmorland,  ore  at  present  unprovided  with  kny  p« 
supply. 

{'2,)  Of  the  coun^  boroushs  in  Lancashire,  prairiie«l1y  allihan 
obtwn  their  water  from  «onie  public  source. 

(3.)  Of  the  urbaa  sanitary  districts,  othvr  than  conntif  borovghi 
'mately  Gper  cent,  of  the  population  of  those  in  Ltncail 
cent,  of  those  in  Cumberland,  and  .')  per  ceat.  ofUuMt 
morhind  are  atiU  dependent  upon  private  «our:%s  of  mpp 

(4.)  Of  the  rural  unitary  districts,  some  54  ]>er  c«nt.  of  tlw  i 
of  those  in  Lancashire,  To  per  rient.  of  those  in  Oumbt 
93  per  cent,  of  those  in  Westmorland  are  also  still  dc|wti 
private  sources  of  supply. 

(b.)  At  rfyards  lead  poianning  in  relation  leith  tisatfr  supply  ; 

(I.)  Conspicuous  lead  poisoning  has  only  been  heard  of  in  Mnm 
two  public  water  aupplica  in  Lanushire,  vis.,  the  Rodu! 
ration  supply  and  the  supply  of  the  Uossendale  Wata 
though  in  a  minor  degree  lead  poii>oiiiog  has  1>een  ronhily 
with  the  Darwen  Corpotation  supply.  Skelsmersdale  L 
supply,  and  apnareiitlv  also  to  a  slight  extent  in  the  pa 
supplies  of  The  Fylde  and  'Knlivisile  Coraiiaiiies.  ^ 
Lancashire ivatcrs  would  also  apiieor  to  liave  ability  to 
upon  lead,  but  no  notable  »roount  of  plurubiam  has 
been  observed  to  follow  their  use. 
(2.)  With  the  exR![)tion  of  a  |>ast  bistory  of  lead  poisonn 
association  with  thn  Whitehaven  Local  Board's  wh' 
lead  poisoning  attributable  to  public  irater  snpplr  li 
of  either  in  Ciiniberlnnd  or  Westmorland,  thongb  i™ 
counties  the  pluinbo-snivent  action  of  the  watcn,  if  tt 
such,  ia  largely  obscured  by  the  scarcity  of  lead  t 
cisterns. 


|1.)  L«ei.,ni.i:. 

Replies  to  the  questions  above  referred  to,  and  reproduccil  in  Ap 
hare  been  received  from  the  Medical  Officers  of  Health  to  15 
districts  situated  either  wholly  or  partly  in  the  county  of  Luu 
having  an  aggregate  area  of  l,30a,"0?  acres,  and  a  ponulatiai 
4,()-20.328  persons.  F«"mk»I 

Of  these  4.020,338  persons  it  appears  that,  approiimatelr  9." 
obtain  water  from  some  public  service,  while  rather  lees  tJiao/  m 
dependent  upon  private  sources  of  supply.  *^ 

Thrue  of  the  above-mentioned  I  a-1  otstncta,  vis.,  CnunpsaU  Uiba 
Heath  Urban,  and  Opensbaw  Urban,  have  recently  been  added  to  I 
Manchester.      The   information    furnished   by   the   late   Medical 
Health  to  these  rlistriots  is  entered  on   the  return,  but  the  populat 
districts  is  included  in  that  of  Manchester. 
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321,432  persons. 


A. — ^Watbr  Supplies  :  Public  and  Other. 

In  Table  La.  will  be  found  certain  general  data  with  respect  to  the  water 
supply  of  the  15  county  boroughs  in  the  county  of  Lancaster,  from  which  it 
will  be  seen  that  out  of  an  aggregate  population  of  2,208,737  persons,  it  is 
estimated  that  2,205,137,  or  practically  99*8  per  cent.,  obtain  their  water 
supply  from  public  services,  while  only  about  3,600,  or  rather  less  than  0*2 
per  cent,  of  the  whole,  ue  dependent  upon  private  sources. 


Table  La.  [Lancashire.] 

Summary  of  Returns  with  respect  to  the  Water  Supply  of  the  15 
County  Boroughs  wholly  or  partly  situate  in  the  County  of 
Lancaster. 


In  County  Boroughs 

Popula- 

having 

Puhlic 

tion  of 

Popula- 

Popula- 

Water Supply. 

0>unty 

Area  in 

tion,  1881. 

tion,  1891. 

Estimated 

Boroughs 

Kame  of  County 

Acres. 

(1881 

Census 

(Prelimi- 
nary 
Census 

(Prelimi- 
nary 
Census 

Population 

wholly 
depen- 

Borough. 

dent  on 

Report.) 

Report, 

Report, 

Served 

Depen- 

Priyate 

1891.) 

1891.) 

from 
Puhlic 

dent  on 
Private 

Sources 
of 

Source. 

'  Souroes. 

1 

Supply. 

1. 

2. 

3. 

4. 

5. 

6. 

4  . 

Barrow-in-Fumess  - 

10,456 

47,259 

51.712 

51,712 

1 

,.  , 

Blackburn  - 

6,974 

104,014 

120,064 

119,564 

500 



Bolton 

2,404 

105,414 

115,002 

115,002 

Bootle 

1,207 

27,874 

49,217 

49,217 

— 

— 

Burnley 

1,7.31 

63,339 

87,058 

87,058 



Bury 

3,390 

54,717 

57,206 

57,206 

— 

— 

Liferpool   - 

5,210 

552,508 

517,951 

617,951 

— 



Manchester 

4,293 

462,303 

505,343 

505,343 

— . 

..^ 

Oldham      - 

4,730 

111,343 

131,463 

131,463 

— 

~ 

Preston 

3,721 

96,537 

107,573 

107,573 

m— 

-i— 

Rochdale    - 

4,172 

68,866 

71,458 

68,458 

3,000 

-^ 

St.  Helens  - 

6,586 

57,403 

71,288 

71,188 

100 

_ 

Salford 

5,170 

176,235 

198,136 

198,136 

— 

• 

Stockport  - 

2,200 

59,553 

70,253 

70,253 

~-. 

_ 

Wigau 

2,188 

48,194 

55,013 

55,013 

— 



Totals 

64,432 

1 

2,035,059 

2,208,737 

2,205,137 

3,600 

In  Table  II. a.  will  be  found  similar  data  with  respect  to  the  water  supply 
of  113  urban  sanitary  districts  in  the  county  of  Lancaster,  from  whicn  it 
will  be  seen  that  out  of  an  aggregate  population  of  1,490,159  persons,  it  is 
estimated  that  1,402,783,  or  94  per  cent.,  obtain  their  water  supply  from 
public  services,  while  87,376,  or  nearly  6  per  cent.,  are  dependent  upon 
private  sources.  It  will  further  be  seen  that  as  regards  the  four  uroan 
sanitary  districts  of  Croston,  Rainf  ord,  Standish-with-Langtree,  and  Upholland, 
which  together  have  a  population  of  15,365  persons,  no  public  provision  has 
at  present  been  made  in  the  matter  of  water  supply. 

AA  2 


^^ 

^^^^^^^H            An.         u 

Table  IIjl.  [Lamcashirb.]                 ^| 

^H     ^-B- 

1  SoMUAkY  of  Rst<;bns  with  respect  t<i  the  Waxbb  Supply  of  f 

Sanitary  nisTRtcTB  (other  than  County    Borod6bb)    tUt 

wholly  or  in  part  within  the  Couatj  oT  La.vcabtkr. 

In  Urban  DUwirt. 

Popnla-      PopoU-         W^SnpplT. 

An=ain  (ion,  lasi.tbn,  1891.    Eat! mailed  P<««i* 

N&nM  of  Urban 

Acres, 

(Prelm-    CPreliro- 

tioo" 

S«iiu,7M»tric«-   '^IIZ 

inarj          inary 
Ceuuj       Ceatas 

Bepoft. 

Report.      Report, 

Servpd      Depcfi- 

1891.)        1891.) 

trom         demon 
Public       Priraie 

Souroe.  ,  Sosrcca. 

1.                   1        2. 

3. 

4. 

5.          i          «. 

Abnm 

1.DB1 

a.688 

4.309 

4.339 

SO^ 

Aocrij^n 

3,*SS 

31,435 

88.608 

ss.aos 

Arlington  - 

1,061 

3.258 

■4,190 

4,I»0 

AllertoD      ■ 

1.888 

830 

914 

gi4 

A»htDa-in-SI«kerfieW 

B.asg 

9.MS4 

1S.S79 

f0.iS46 

Aiiht  on -under  Ljnp 

1,891 

37,040 

40.494 

40.494 

AspuU 

l,90i 

8,113 

8,9Sa 

8.9S2 

Aallej  Bridge 

1,7«8 

5,613 

6.3S9 

6.199 

Athsrloa    - 

a,426 

19,60J 

15,833 

lft.8S3 

1.165 

4.936 

6,547 

6.B47 

Bacu|i 

6.4UO 

S5.U34 

23,498 

4,9^ 

'9i«H 

BartoD.          Ecciet,, 

WiDtou,          and 

Uonton   ■ 

3J61 

11,786 

29.606 

S9JW6 

BUlinee      - 

4,591 

8.882 

3.996 

a,8e« 

ffirkdale     - 

S.BIS 

B.70S 

la.SB7 

13,387 

Blackpool  - 

3,498 

14,139 

23,846 

*».Jiw 

Blackrod    - 

2,388 

4.134 

4.031 

4,oai 

Brierfifid    - 

1,017  1        -4.088 

D,B88 

5,Sf.W 

»  ' 

CMtle(on-by  Boch- 

dale         - 

2,S4^ 

4.017 

4.857 

4.340 

AIT. 

Chadderton 

8.082 

16,899 

22,087 

StfiS7 

3 

ChiUwaU    - 

1.789 

187 

199 

l»» 

-^ 

OmrleT      - 

8,614 

19,4TB 

£3,083 

ss.oe9 

^J 

1 

Church       - 

4.850 

5.870 

5,e70 

—  1 

Clayton-le-Muors   ■ 
CliUieroe    - 

1,059 

6,695 

7,195 

7,1 5S 

8,875 

10.176 

10.815 

lo,«oo 

SIS 

Colne  and  Manden 

5.3S9 

11.9-1 

16.774 

16,774 

CrompKni   - 

S,864 

9,797 

13.901 

ia,851 

M 

CrostoD 

2;!61 

1.791 

3.034 

Es:5a„,»: 

738 

—  \ 

7,823 

18,389 

18,800 

18,800 

—  < 

Dsrwen       - 

5,918 

i».m 

34,193 

8S,699 

Haughtoo 

1,708 

12,711 

13,993 

18,7»a 

ao^ 

Dray  laden  - 

1,144 

8,687 

9.488 

9,4Ba 

FailEworth  - 

1.073 

7.913 

10,4SS 

10,425 

Famwotth  ■ 

),sua 

30,708 

23,758 

28,758 

^^^^^H  1 

Fleet-ood  - 

1,800 

6.733 

9,274 

9.874 

Fullwood    - 

a,ii7 

3.725 

4,113 

AWW 

106 

Oonton      - 

1,695 

10.S71 

18,444 

13.444 

GocUm 

1,484 

1!,031 

15.B1S 

15,16a 

as 

^ 

•  The  figure!  in  columni  5  and  6  in  italirt  are  ertimales  of  my  «-».jB 

the  replie*  of  the  Medical  Ufficm  of  Health.—T.  W.  T.                          ^M 

t  Hecenlly  added  to  Manchulfr.                                                            ^H 

In  Urban  DimricH 

Popular 

Popula- 

PopuU- 

having  Public 
Water  Snnolv. 

lion  of 
Utban 

Area  in 

tion,  1881. 

tioD,  1891 

Eatimatcd 

Poputa- 

District! 

Name  of  Urban 

Acree. 

(Prelim- 

(Prelim- 

whoUj 
depen- 

S^nitar;  Dutrkl. 

CensuB 

a^ 

c=. 

deiVon 

Report.) 

Report, 

Beporl, 

Served 

Depen- 

Private 

1891.) 

ie«i.) 

from 

Fuhlio 
Source. 

dent  on 
PriTuCe 

Source*. 

Soared 

of 
Snpply. 

Grange 

1,160 

1,150 

,« 

1.6S3 

,.0 

Oreai  Ccosbj 

1.T68 

1,088 

S,400 

6,400 

Great  Harwood      - 

S,M3 

6.887 

9,073 

9,073 

3.637 

16.S9S 

1B,3BS 

17,000 

1,825 

Hajdock     . 

8.109 

5.8B3 

6,S35 

6,309 

ao 

Beaton  Norris 

1,564 

6,7  B7 

7,164 

7,164 

Heywood    - 

3,<96 

38.979 

33,386 

93.2SG 

Hindley       - 

a.61l 

14,715 

18,973 

18,973 

Borwieh     - 

8.334 

3,761 

13,850 

18,700 

150 

Hural 

540 

6,384 

8,772 

6,772 

HujloQ-with-Roby 

3,054 

4.06O 

4,635 

4,635 

iDce-io-Maki-rfield  . 

2,8*0 

16,007 

19,255 

19,255 

Kearsley     - 

997 

7,158 

7,993 

7^100 

93 

Erkbain      - 

8sr 

3,840 

3,995 

3,Sii9 

106 

IjiDcaster   - 

1,494 

24,239 

31,038 

31,038 

IjKhom        - 

8.694 

4,161 

4.871 

205 

4,166 

Lee* 

aoa 

3,511 

3,877 

3,<i7a 

S 

Xeigh 

6,193 

31,734 

38,703 

38,702 

8,S57 

S,506 

6.506 

Lejland       - 

3.726 

4,961 

5,972 

4.500 

1,472 

iitherliD.l  - 

B50 

9,436 

4,441 

7.737 

10,408 

10,878 

9,000 

1.878 

I4H1«  Crosby 

1,811 

553 

641 

211 

4S9 

Little  Hulton 

1,707 

5,714 

6,697 

6,697 

Little  Lever 

807 

4.413 

5.168 

5,168 

Little  Woolton       - 

1,388 

1.159 

1,181 

1.T31 

T^',^^ :      : 

8,123 

8,705 

4,101 

3,500 

601 

2,238 

4,132 

4,651 

4,636 

20 

Middleton  - 

4,SB5 

18,953 

21,310 

Si.ifO 

SOO 

ililnrow     - 

d,S61 

7,013 

8,046 

5,364 

2,682 

1,735 

8,931 

6,476 

6,476 

JIoMley      - 

1,500 

13.S50 

14,162 

14,162 

Hos^side  . 

410 

18,131 

33,883 

23,833 

Mnch  Woolton       - 

795 

4,541 

4,545 

4,545 

NeUoD 

887 

10,381 

S8,7C0 

32.700 

fSewton  He«tht    ■ 
Netilon-in-Maker- 

1,350 

IJ 

fleld 

10,580 

18,861 

13,000 

861 

Mordtn       . 

8.033 

4,043 

3,955 

2,400 

1,555 

[Opensbawt 

579 

Z] 

Ornukirfc   - 

6,651 

6,298 

6,298 

Orrell 

1.618 

4,299 

4:914 

4,914 

Oi»Dldt«i»lle 

4,883 

12,206 

13,396 

13,296 

pBdibam  and  Q*p- 

950 

8.974 

11,311 

11,311 

3,891 

13,763 

18,400 

18,000 

400 

Prescot 

368 

6,419 

6.745 

6,745 

Preetwich  - 

1,917 

8.637 

7,889 

7,869 

— 

— 

On  the  CaoMi  <i< 
Lead  Poiaonlng ! 
bj  Hr.  Powsr. 


•  See  NoU  •  on  p.  378. 
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Sources. 
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3. 

4. 

5. 

■-d 

Enddlffe    - 

«.-15a 

10,367 

iOJISO 

SOfiBO 

M 

Baiuford     - 

s^:2 

U.T4S 

8,473 

-9 

RoJOishoKom 

16,143 

i«,7ae 

l4,l>0O 

%Tm 

B.wirnat«II 

M67 

S8.9I3 

S9JU)7 

1»,B72 

».MS 

Beddisb      - 

1^1 

i^S7 

fl.864 

C,S&t 

RiihloD      . 

a.883 

4,055 

«,010 

«,010 

Ronon 

2.118 

11,4113 

1S,3K 

13,895 

Si.  Atme's-ou-^k'n  - 

11,388 

1,179 

SMS 

9r,«a« 

90 

Skelmeredalu 

i;mi 

8.107 

6,687 

«,627 

Soutltport   . 

3,«5 

38,806 

4SJ»6 

Mfite 

SWIjhrWgc 

8oe 

SS,977 

16.783 

tejtBA 

Sl*ndi.h..ilhlAug. 

SfiC5 

4,iei 

MIS 

3^55 

19^1H 

31,751 

S1,75I 

SwintoumndPeadlc- 

bmrjr       - 

9,166 

18,107 

ao,iaT 

ao.i9r 

Toxtelli  TATk 

1,500 

10,SCS 

11/146 

91.UiS 

Trnwdm     - 

e,MB 

2,184 

3,354 

I,BOO 

U4 

TiirtoD 

4.6U 

S,«53 

6,354 

4,796 

1,A«B 

TyUe»ley-wiili. 

ShAcrley 

2,400 

»,o:.4 

13,891 

la.eoi 

w 

UlTcntiniA- 

i.iao 

lo.mt8 

9,948 

9,848 

M 

UphoUftod  - 

^,6es 

4,435 

M43 



-S 

W>IWi..lt-DaIe      - 

4,683 

g«8C 

10,556 

a,u7o 

>^l 

Wallon-OD-lbe-Itill 

1,907 

18.336 

40,304 

40,304 

■^m 

Warangto. 

J,i« 

4!,5Sa 

53,748 

59,748 

zn. 

Wftlerloo-wlib-Sea- 

foctb        - 

9.118 

17.328 

17,aS6 

Wfcvcnrec  - 

i,e3a 

1 1/197 

13.764 

18,784 

We«l  Darbj 

S,S6t 

X3,614 

8!t,3«l 

JI0.O0O 

8.2111 

We^UiOughtoi.         - 

4,MI 

9.1U7 

11,077 

10.100 

»77 

ftliitefitld  - 

S/I4S 

9.J1G 

10,781 

lo.tei 

WhUworlb- 

1,000 

11,B»S 

9.766 

4,8B3 

4383 

Widutg      - 

3^39 

84,985 

)tO,011 

f  9.0  II 

/09 

Wuerffeind  Wardle 

s.ras 

17,109 

86.T8B 

l!S,6^j 

3,08G 

4,640 

a.ass 

8,90a 

SO 

Toisla- 

30(I.SS7 

1,814,059 

1.490.169 

1,40S,78S 

7f.oir  E 

In  Table  III. a.  mil  be  found  similar  data  with  rcs(i«ot  lo  the 
sanitftry  diEtricU  id  the  cu<intj  nf  Lancaster,  (mm  whirh  it  y^^jj 
ihat,  out  of  an  n^Rregaix  eatimsted  population  of  ,^21,432  pe>«otis  i| 
putcd  that  I  IS.fil!),  or  nnly  about  46  jier  cent,  of  the  whole.  <^t*ui 
water  supply  from  imbtic  Bources,  while  as  many  as  ir-,9l3  penotu,  « 
S4  per  cent,,  are  depeatiEtit  upon  private  sourcMof  lufiply^-    .  ,   _. 
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Table  III. a.  [Lancashirb.]  app.a,No.is 

Summary  of  Rbturns  with  respect  to  the  Water  Supply  of  21  Rural  On theciwiier^ 
Sanitary  Districts  situate  wholly  op  partly  Avithin  the  County  of  Le«l  PttW)iing' 
Lancaster.  ^y  Mr.  Pow*p. 


In  Rural  Districts 

Popula- 

having Public 

tion  of 

Water  Supply. 

Rural 

Area  in 

Popula- 

Popula- 

Estimated Popu- 

Districts 

Name  of  Rural 

Acres. 

tion,  1881. 

tion, 

lation 

wholly 

Sanitary  District. 

(1881 
Census 

(1881 
Census 

1890. 
(Esti- 

depen- 

dent  on 

Report.) 

Report) 

mated.) 

Served 
from 
^  PubHc 

Depen- 
dent on 
Private 

Private 

Sources 

of 

Source. 

Sources. 

Supply. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Ashton-untier'L^nie  - 

21,360 

14,560 

12,433 

1i,J!fiO 

i/)33 

Barton-upou-Irwell  - 

17,755 

19,195 

26,550 

26,000 

650 

_. 

Blackburn    - 

20,647 

8,103 

8,102 

2,320 

5.782 

— 

Bolton 

25,032 

21,679 

27,636 

27,136 

500 

._ 

Burnley 

46,910 

21,672 

27,000 

7,100 

19,900 

— 

Burv 

20,882 

24,719 

15,224 

12,000 

8,224 

— 

Chorley 

43,691 

18,242 

19,000 

290 

18,710 

— 

Clltlieroe 

30,889 

7,501 

7,500 

2,000 

5,500 

— 

TheFvlde    - 

47,349 

10,807 

11,850 

6.110 

5,740 

— . 

Gars  tang 

61,115 

12,375 

13,000 

3,250 

9,750 

•■» 

Lancaster 

59,279 

16,244 

14,786 

5,200 

9,586 

» 

Leigfa 

13,248 

12,028 

5,250 

5,000 

250 

— _ 

Lunesdalc    - 

75,734 

7,132 

7,132 

1,435 

5,697 

— 

Ormskirk 

73,574 

25,782 

30,888 

10,370 

20,518 

— 

Prescot 

34.290 

15,698 

17,083 

6,956 

10,127 

— 

Preston 

53,895 

15,907 

14,387 

1,956 

12,481 

— - 

Prestwich     - 

4,972 

17,606 

16,365 

iS^OO 

S65 

— 

Ulrerstone  - 

129,621 

19,184 

20,000 

300 

19,700 

— . 

Warrington  - 

24,214 

12,323 

16,560 

1,900 

14,660 

— 

West  Derby 

14,561 

4,550 

5,000 

1,210 

3,790 

— 

Wigan 

11,701 

5,554 

5,686 

1,186 

4,500 

— 

Totals  - 

830,719 

313,861 

321,432 

148,619 

1 

172,813 

— 

(B.)  Public  Water  Supplies  and  Lead  Poisoning. 

In  Tables  IV.a.  to  VII.a.  will  be  found  an  analysis  of  the  drcumstanoes,  as 
[      regards  source,  delivery,  and  distribution,  of  the  public  water  supplies  in  the 
r      county  of  Lancaster ;  tofi^ether  with  information  as  to  the  recognised  presence 
or  apparent  absence  of  lead  poisoning  in  connexion  with  such  supplies. 

These  tables  also  illustrate  the  extent  to  which  trade  in  water  is  carried  on 

in  Lancashire.     In  this  connexion  it  appears  that  out  of  the  total  143  sanitary 

districts  to  which,  exclusive  of  the  six  county  boroughs  named  below,  the 

Lancashire  returns   refer,    no    less    than    86    (three    county  boroughs,  74 

urban  sanitary  districts,   and    nine  rural   sanitary   districts)   obtain  either 

the  whole  or  a  part  of  their  water  supply  from  one  or  other  of  the  foDowing 

«     six  county  borough  corporations  or  three  water  companies  or  water  trusts,  yiz., 

the  Bolton,  Bury,  Liveroool,  Manchester,  Oldham,  and  Rochdale  Corporations, 

and  the    Accrington    Gas   and  Water    Company,    the  Ashton-under-Lvne, 

StaWbridge,  and  Dukinfield  (District)  Waterworks  Joint  Committee,  ana  the 

Fylde  Water  Company.   The  population  thus  supplied  by  these  nine  bodies, 

^,    exclusive  of  the  population  of  the  districts  proper  to  the  six  corporations 

^    enumerated,   amounts  to  some    1,280^000  ■  persons.      The  total  popidatibn 

^    supplied  by  them  (§.«.,  including  the  population  of  the  six  county  boroughs) 

^    amounts  to  over  2,677>000  persons,  or  about  66  per  cent,  of  the  population 

/     of  the  whole  149  districts  included  in  the  Lancashire  retoni. 
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Aller  Kftle^l 


Wetter  trading  in  Lanc«Alure  is  aiso  curied  od  on  a  smaller  ■ 
.  countjr  boruuffbs,  urban  sanitiiy  authoritiM,  and  wat«T  oompauiea. 

Ab  leginls  lead  poiaoning,  it  would  geem,  froni  the  informatioii  gmB 
column  S  of  the  tables  Don-  under  considemtion,  that  ver;  few  st 
I.aDcaahirc  wMet  supplies  at  present  exhibit,  cr  bare  in  the  past  eifaiU 
aiiy  rrij  vigomus  action  on  lead  pipen. 

Considering  first  the  twelve  water  snpplies  poBBeaaed  bjr  cotintj' bamii 
(Table  IV. A.),  the  evidence  on  this  point  is,  except  in  the  case  M  a  M 
water  supplf  (that  of  the  Rochdale  Oorporation),  to  tti«  effect  tbat  aboMl 
lead  poisunina,  elearlj  referable  to  public  wjtcr  supply,  baa  been  tAmK 
UoreoTCT,  as  regards  several  of  these  supplies,  add  this  is  nuUUlftlai 
with  respect  to  the  supplieB  of  Liveri>ool  and  jlancbeater,  the  imixut  rf  ' 
evidence  is  enhanced  by  th«  fact  that  it  comes  from  a  number  of  iaitqiniJ 
sources.  It  would  thei^ofe  seem  that  so  far,  at  least,  do  conspicaaaa  Mac 
of  lead  poiioniii)c  has  occurred  as  a  conseijuence  of  the  use  of  elcrea  tt 
twelve  wa'rrs  in  question.  Nevertheless  it  is  northf  of  aote  that  the  Jtaj/i 
of  these  waters  appear  to  l>e  obtained,  cither  exoluaivelir  or  larp^.  1 
moorland  gathering  grounds. 

But  although  as  regards  these  eleven  waters  there  is  abaentw  of  eridtMi 
to  their  actintt  vigorous]}' upon  lead  pipes,  the  concluBion  that  thejhun 
action  n-halever  upon  such  pipes  would  not  seem  warranted,  and  as  tn 
certain  of  them  there  is  some  indication  of  the  nppcisite  beine  the  msr.  1 
will  be  seen  by  reference  to  Table  IV. a.,  column  8.  StiU.  in  rirw  af 
large  population  supplied  by  these  waters,  liut  little  importanoc  OA 
attached  to  the  insignificant  record  of  lead  puisoaing  in  coDDezion  «itk  th 
except.  perha|)9.  in  so  far  as  this  might  give  rise  to  suspicion,  eilbet  of  n 
lead  pi>isoninK  having  occurred  than  has  actuallr  been  observed,  or  of 
possibilitv  of  such  slight  tendenc)'  to  act  upon  lead  as  tbeae  ■mil  b 
apparently,  hitherto  displayed,  becoming  at  some  future  time  ini  iiawil 

In  the  case  of  the  Rochdale  water,  hoivcver,  the  case  is  diSerenl.  V^ 
wonld  seem  that  this  water,  or  some  of  it,  for  it  is  obtained  from  tbrM  diStC 
Kntbering  grouDds,  has  at  times  a  vigorous  action  upon  lead.  The  bA 
far  as  at  present  ascertained,  are  as  follows: — la  addition  lo  the  oon 
borough  of  Rochdale,  that  corporation  suppliea  water  to  a  considen 
population  in  the  Castieton -by- Rochdale,  Littieborough,  Htlnrmv.  miitxx 
and  Wuerdle  and  Wardle  Urban  Sanitary  Districts,  and  a  relief  snpplf  to  I 
Middleton  Urban  Sanitary  District,  ivhich,  however,  is  etateil  to  m  seldf 

As  regards  the  Milnrow  District  the  Medical  Oflicer  of  Heslth  it^ortill 
he  has  heard  of  no  lead  poisoning,  and  none  has  been  reported  to  Him  siace ' 
apptuntDient.  And  from  the  Castlcton-by- Rochdale  T>Lstrict  it  is  reported  tl 
no  lead  noisoning  which  c-ould  be  attributed  to  the  water  in  qucstioil  ^ 
come  unoer  notice.  The  Medical  Officer  of  Health  to  the  3f  iddleton  Dish 
(mainly  snp|ilied  by  the  Heywood  Corporation)  replies  "  no  cases  kwi 
definitely  about."  On  the  other  hand,  the  Medical  Uffic«r  of  Health  to  i 
Rochdale  County  Borough  states  that  he  hue.  had  cases  of  lead  poisoninfi 
the  post,  and  also  hu  such  at  present,  though  he  is  unsble  to  speak  deliiuti 
as  to  their  number.  The  lead  poisoning  in  Rochdale,  which  he  repoits 
diminiahinR,  he  attributes  partly  to  the  ordinary  trades  of  painting  and  plun 
ing,  tmt  to  some  extent  he  ci-identlyregardsit  as  due  lo  the  public  watrr  snm 
for  ho  refers  to  cases  in  houses  "  wlierc  the  pipe  i^  lead  and  some  distance  Ir 
"  ihe  iron  mains,"  In  the  Whitworth  District  lead  poisoning  is  reporled 
having  iieen  "  exceedingly  common  '  when  the  Rochdale  water  was  fint  m 
there,  but  as  now  diminishing  and  rare.  But  from  both  the  Littlebotvugh  ■ 
Wuerdli-'and  Wardle  Districts  come  accounts  of  extensive  and  ilii  iwimimIi 
poisoning.  In  the  Wuerille  and  Wwlle  Uistrict  ^estimated  nomilat 
receiving  Bochdale  water  J,902  out  of  3,<l52j  the  Medical  OIBcrr  c^  Ha 
estimates  that  50  cases  came  under  his  observation  recently,  during  a  pRtod 
12  months;  and  as  regards  the  Littleborougb  Dis^trict  the  Medical  UHka 
Health  refers  to  40  or  50  esses  in  "  two  montlis."  The  Wuerdle  and  Wu 
District  wai  appirentty  first  supplied  with  Rochdale  water  in  1S76,  and  but  I 
oases  of  lead  poisoning  were  obsencd  until  1S84,  since  which  time  tli^  k 
been  increasing  "  and  have  been  mostly  continuous  during  the  past  two  nM 
Similarly,  nnlil  m-i,  the   Littleborougb  District,   although  supplied  by 
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Rochdale  Corporation,  was  supplied  with  a  difiEerent  water  to  that  now  in  use —   App.  a.  Xo.  is. 
the  former  being  " a  very  hard  water     .     .    .    pumped  up  from  Deumley  ^  thJoT      of 
*'  Colliery  which  was  rented  by  the  Bochdale  Corporation."    And  it  is  reported  Lead  Poisoi^Ag; 
that  up  to  that  time  (1874)  there   was  no  lead  poisoning  in  the  district,  ^7  Mr*  Power, 
neither  was  any  observed  until  1878  or  1880;  tnat  is,  until  the  present 
supply  had  been  from  four  to  six  years  in  use — '*  the  pipes    apparently 
"  Deing  protected  up  to  that  time." 

In  botn  these  districts  the  lead  poisoning  is  reported  as  being  most  conmion 
in  the  sununer  and  autumn. 

As  regards  the  source  of  the  Rochdale  water,  it  appears  that  it  is  obtained 
from  three  separate  moorland  gathering  grounds,  said  to  be  generally  similar 
in  character,  and  situated  respectively  in  the  townships  of  Spotland,  Wuerdle 
and  Wardle,  and  Wardlewortn.  The  water  from  the  Wu^le  and  Wardle 
gathering  ground  is  collected  in  two  reservoirs  named  Wham  and  Hamer 
Pasture,  and  that  from  the  Spotland  gathering  ground  in  two  reservoirs 
named  Spring  Mill  and  Cowm.  A  fifth,  "  Bucklev  Wood  "  reservoir,  receives 
water  from  "  any  of  the  preceding  reservoirs,"  ana,  apparently,  also  the  water 
from  the  Wardleworth  gathering  ground. 

As  regards  the  distribution  of  these  different  waters  among  the  several 
districts  supplied  by  Rochdale,  the  medical  officer  of  health  informs  me  that 
^'the  supply  is  furnished  sometimes  from  one  reservoir,  sometimes  from 
**  another,  and  sometimes  mixed." 

The  water  in  the  Cowm  reservoir  is  filtered,  the  other  waters  apparently  are 
not  filtered. 

The  Medidal  Officer  of  Health  to  the  Littleborough  District  states  that  he 
has  examined  the  water  from  the  Hamer  Pasture  reservoir  (Wuerdle  and 
Wardle  gathering  ground),  with  which,  he  is  informed,  the  Littleborough 
District  is  chiefly  supplied,  and  that  he  finds  it  has  a  decidedly  add  reaction  ; 
whereas  he  understands  that  the  water  from  the  Cowm  reservoir  (Spotland 
gathering  ground)  is  alkaline.  To  this  difference  he  is  inclined  to  attribute 
the  greater  amount  of  lead  poisoning  in  his  district  than  in  some  other 
districts  supplied  by  the  Rochaale  Ck>rporation. 


.T>*  f     I 


.1^ 


Link  BoKoD,  V£J}- 


'  TsnoD.  U.S.D.  - 

'  Wcatbou^toii,  U.^.I).  - 

BkrtoB  -  upon  -  ItwcU, 
B.S.D.  {pan}. 

BohoD  H.  K  U. 
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f^^i   y^r-vi 


iR  ihe  Source  or  Sources  of  eaoh  gaeli  Soppljr,  wbctbcr  M"  IM4  Hm;  Witfir  ^  ''fUfll^fiL 

»:  Sanitary  Districts  in  each  intfcaiiee  supplieo  trom  ^  Ikmm^  Wwimwmik0  •;  ^.f'iJ^^lS3 

:  delivery  to  Consumers  of  the  Water  Supply,  and  Facto  aa  to  mmnwmn  m  ^^  ^^'^^^^^* 


Whether  Filtered 
or  Treated. 


5. 


Whether  Lead 

Service  Pipes 

are  ased. 


6. 


Whether 

Iicad  Ciiftems 

are  used. 


7. 


Frefefie«  #/f  %\mm%^  «4 

Lead  ViAmmofi^  nmifu% 

Coamumiafit  aaec/rdlof  t« 

Beportu  of  Madkial  (HUmn 

of  Health. 


8. 


I 


•«  Partially 


>f 


{ 


No 


-r 


*•  To  Bome 

extent." 

No 


Tes,  hat  tinned 


Yes 


No 
No 


Seldom  for 
drinking  water. 


Yes,  most  is  filtered 
throngh  sand 
and  gravel. 


Yes,  but  tinned 
Yes,  but  tinned 


Not  sUted 
No 


Yes,  but  tinned 
Yes,  but  tinned 


Yes 
Yes 


<     I 


Yes,  btit  tinned 
Yes,  but  tinned 


Y«« 


Yes,  but  tinned 
Yes 

Yes 


I  /"•  f 


No 
Not  stated 


No 
No 


No 

No 


No 


No 
No 


fifW 


None  heard  of. 
None  heard  of. 


'*NonD,  except  what  is 
clearly  due  to  trade." 
The  water  said  to  have 
a  slightly  alkaline  re« 
action. 

None  heard  of. 


None  heard  of. 

''Gases  of  lead  poisoning 
very  few."  Two  or  three 
cases  in  the  past  due  to 
drinking  the  water  first 
tiling  in  the  morning. 
(About  one-tenth  of  the 
population  of  this  dis- 
trict is  supplied  b  J  the 
Blackrod  Local  Board 
Waterworks.) 

None  heard  ofl 

None  heard  of  as  due  to 
water  supply.  A  few 
ca^es  of  plumbers'  colic. 

None  heard  of. 

None  beard  of  since  the 
use  of  this  water.  Pre- 
viouslv  cases  difl  occur, 
but  then  lead-lined  cis- 
teras  were  used. 

NoB^  heard  of. 

None  beard  of  as  due  to 
driafcbg  water.  Two 
esses  in  paat  due  to  trade. 

Noae  heard  of  as  due  to 
drinking  water.  Two 
cases  ui  past  due  to  trade. 

None  beard  of. 

None  beard  of. 

None  heard  of. 

None  beard  of. 


NiiDf  of  County 

BoToagh  Water 

Supply. 


tion        Water. 


[jverpool  Corpo- 
nltoD    Water- 


Bonile;,  Coott^  Boroagta. 


Baiy,  Cotuitj  Boraaub  • 
BuKnKden,  U.S.D. 
Liltle  I*Ter,  tl.S.D.      - 
Preslwieh,  U.S.H.  (part) 

RBdcUfle,  r.S.D. 


ir,ooo  I 

5,1  S8 
8,934 


Mooriand 

-      andCk 
5,  10.  ■ 

tfroly. 


Buf7.  B.S.D.  (perl) 


AUctIod,  U.S.D. 
A*htoa  -in-Mikerfleld, 

D.S.A. 
Childwill,  0.S.D. 
Chorley,  D.S.D. 

Oantan,  U.S.D. 

Great  Croaby,  D.S.D.     ■ 

Uaydoek,  U.S.D. 

HuVtor-mib-Sol)y,U.S.D, 
Liliierland,  U.S.D. 

Little  Crosbr,  I'.S.D.  - 
Little  Woolton,  U.S.U.  - 
Much  WooltoQ,  U.S.D, 
Prescot,  U.S.D. 
Toittlh  Park,  U.S.D.  - 
WaltoD-OD-tbe    Hill, 


159,781 
517,951 


Black  hi 
Ion,  i6 


6,7-45 
21,046 
40,30J 


und  Seofortli, 


West  Derby,  U.S.D. 
W«t  Derby.  R.S.D, 
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[Lancashirb] — eanihiMed. 


I 


Whether  FUtered 
orTroatccL 


5. 


Whether  Lead 

SerrieeP^tt 

are  nsed. 


6. 


No,  only  stored  in 
reservoirB. 


Bobble  walls  in 
brook  coarse 
before  entering 
reservoir. 


Yet 


Whether 
Lead  Cittenif 

are  need. 


7. 


No 


The  water  from 
the  gathering 
ground  Is  fil- 
tered through 
sand  and  gra- 
vel. The  well 
water  is  not 
filtered. 


Yes 

Yes 

Yes 

No 

Yes 

Not  stated 

Iron  "  as  far 

No 

as  possible." 

Yes 

No 

Yes,  but  tinned 

Hardly  any 

Yes,  but  tinned 

Very  few 

Yes 

No 

Presence  or  absence  of 

Lead  Poisoning  among 

Gonmuners  acomrding  to 

Reports  of  Medical  OMotn 

of  Health. 


App.  a.  No.  IX 

On  the  Omisss  of 
Lead  Poitoninirt 
byMr.Pow«r» 


8. 


Yes 


Yes 

Yes 

Yes,  but  most 

tinned. 

Yes 

Only  a  few 

Yes 
Yes 

Yes 
Yes 
Only  a  few 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

Yes 


Only  a  few 


Only  a  few 

Only  a  few 
No 

None  known  of 
No 

Yes,  a  few 
Very  few,  if 
any. 
None  known  of 
A  few 
No 
No 
A  few  lead- 
lined. 
Yes 
No 
No 
No 
A  few 
A  few 

Yes 

Very  few 


Yes 
Yes 


« 


Not  many 
Few,  or  none  '* 


None  heard  of. 


None  heard  oil 
None  heard  of. 
None  heard  ofl 
None  heard  of  as  dae  to 

water  supply. 
None  heard  of. 
None  heard  of  as  due 

public  water  supply. 
None  heard  of. 
None  heard  of  as  due 

public  water  supply. 
None  heard  of. 


to 


to 


None  heard  of 
water  supply. 
None  heard  of. 
None  heard  of. 

None  heard  of. 
None  heard  of. 

None  heard  of. 
None  heard  of 
water  supply. 
None  heard  of. 
None  heard  of. 
None  heard  of. 
None  heard  of. 
None  heard  of. 


as  due  to 


as  due  to 


None 
None 
None 
None 
None 
None 


heard  of. 
heard  of. 
heard  of. 
heard  of. 
heard  of. 
heard  of. 


None  heard  of. 

Only  one  case  heard  of  in 
connexion  with  water 
supply  (13  years  ago) 
due  to  storage  of  water 
in  leaden  cistern. 

None  heard  of  as  due  to 
water  supply. 

None  heard  of. 


LiTerpool  Coiporati4 


Snpplj. 


8>lf  end,  CiMDlr  BoKMigfc 
Stockport,  Count; 

*        -    U.8.D. 


Barton  Eeelei,  WmtMi, 
and  Honton,  U^.D. 


Denton  mnl  Hang^ton, 

DJ8.D. 
DroTlidai,  U.S  J> 
Tuh^ortb,  tr.8J>.  (part) 

OortoD,  n.BD.  - 


Hcaton  Nonis,  U.S.D.  - 
Lennshnlme,  U.SJ>.  - 
MoH-Rde,  U.S.D. 

Newton  Bealb,  U.S.D.* 
OpeDchaw,  U.S.D.' 
Prestwich.  U.S.D. 


T)-l.lc.slov-Kith-Shak 

lov,  u:s.D. 

Wilhiagton,  U.S.D.       -'        35,023 
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[Lancashire] — eonftnuerf. 


Presence  or  absence  of 

1 

1 

whether  Filtered 
or  Treated, 

Whether  Iiead 

SernceBJpes 
are  nsed. 

Whether 

Lead.  Cisterns 

are  a«ed. 

Lead  Foisonii^  unong 

Constimers  actorAhig  to 

BeportiB  of  MlsAi<illH^fficers 

of  Health. 

5. 

6. 

7. 

8. 

^ 

Tes,  short  ones 

No 

None  heard  «f  af  dtie  to^is 
supply. 

Yes,  but  tinned 

Few,  if  any 

None  heard  of. 

Yes 

Seldom  for 
drinking  water. 

Only  one  case  heard  of  in 
15  years. 

YeSy  but  tinned 

Not  stated 

None  heard  of  as  due  to 
water  supply.  Only  a 
few  cases  of  plumbers' 
colic. 

Yes 

Some  lead-lined 

None  heard  of. 

■ 

Yes 

No 

None  heard  of  as  due  to 
water  supply. 

Yes 

No 

None  heard  of. 

Yes 

No 

None  heard  of. 

Yes 

No 

None  heard  of  as  due  to 
water  supply. 

Yes 

No 

None  heard  of  in  Gorton, 
but  M.O.H.  reports  one 
case  met  with  in  another 

The  water  is  not 

district     in     connexion 

filtered,  but  is 

with  Manchester  water. 

passed  throngh 

wire     strainers 

Yes 

No 

None  heard  of. 

of    30    strands^ 

Yes 

Yes 

None  heard  of 

to  the  inch. 

Yes,  short  ones 

No 

None  heard  of  as  due  to 
water  supply. 

None  known  of 

None  known  of 

None  heard  of. 

Yes 

Not  stated 

None  heard  c^.       •  •     •  • 

Iron,  **  as  far 

No 

None  heard  of  as  due  to 

as  possible." 

water  supply. 

Yes 

No 

None  heard  of. 

Yes 

No 

None  heard  of. 

Yes 

Yes 

"  Veiy  few  cases  hanng 
come  under  my  observa- 
tion either  in  public  or 
private  practice,  I  can 
give  no  approximate 
estimate.  Few,  if  any 
complaints     have    been 

• 

referred  to  me  for  in- 
vestigation." 

Yes,  but  tinned 

Not  stated 

None  heard  of. 

Yes 

None  known  of 

None  heard  of. 

Yes 

Xo 

None  hoard  of. 

v> 

Yes 

None  known  of 

None  heard  of. 

Am*.  A.  No.  U, 

Onth^CsAifS^ol 
I^ead  Pofaoollif  t 
by  Mr.  Powen 


recently  been  added  to  the  city  of  Manchester.    Their  population  is  included  in 


±n.  A.  So.  IS, 


Oattw' 


DtetrietiPnlM. 

BorM«bWtt« 
Sappl,. 

AeWktor. 

Smtb 

1. 

1. 

a. 

°'r"=1K=: 

01dli>B.Coiu^BanNi^ 

1S1,4«S 

*ork(. 

OMddeTtat^  U&D.      - 

91,S87 

HMriM 

OwdploB,  CAD. 

18.SS1 

E 

Fukwortk.  U.&J).       - 

KMmo 

Lm^O&D.     - 

\87» 

Ita,tomD.8.D. 

11^5 

Ashtou  -  nndM  -  Lyat, 

B^I>.  (pvt). 
Quioknun,  VSJ).»      - 

•00 
M70 

1M,8B8 

PreBWr.  Corpotm- 

woikf, 

PrettOD, County  Borough      107.S73      '   i,  MoorUi 
LoD^ridge,  U.S.D.        ■  :       3,50o     '  2.  High 

1 

grouDd, 

Rtwlidalf.CouutjBuroiigh 


(Three  sei. 
1-nd 
grpuinis 
land,  n 

dlcwortt 
livi-Iv,    1 


•  In  Weft  Hiilinj  of  Yorkshin 


Whetbet  L«ad 
Seirico  I'ipet 


Wbetbet 

I.e*<lCutCTD9 


Presence  or  »b6cr.ce  of 
Lead  Poisoning  among       ^ti. 
Coaiumtn  nctwiiliiig  lu 
Repoits  of  llcdiosi  Offic<-ri 
of  llnlrli. 


FafKom 


Ter;   Hide  obaerrcd  lead 
enpplj,  ibougb  the  vuler 


Screened. 


Some  of  the  Spnl- 

filtcred  through 
sand.  Water 
from  other  ga- 
thering grounds 
apporeDll;  not 
filK-rtd. 


Yf!.  but  new 


Yea,  bat  tinned 
To,  but  dnncd 


Verj-  fmi.it  anj  i  None  heard  of. 

;Xa  I  None   beard  cf  a 

I      water  tupplj. 
Not  for  domettie   None  beard  of. 
inpply. 

Not  for  domentic.  None  heurd  of. 

BUpplj.  I 

None  known  of  i  None  heard  of. 


AlmMt  onlieaid  of  in  tba 
paiL  None  known  of 
at  pre«ent. 

None  heard  of. 


[nmcai 

Id  in  the  paal  and 

,   "hot 

idea  of 

their 

•■The 

in   t»lumb.T»  and 

painters,  »1m  in 

hoosea 

s  lead. 

and  ■> 

}me  dutaoee  from 

taken  froui  Dr.  Baitj'a  Bctnro. 
G     BS800. 


Name  of  Countj 
Borouftli  1V»ICT 


Boehilale    Corp"-     LiltluboTOngli,  U.B.D. 
tsliau      Watcr- 
trotk* — tout. 


T«ce>vingr 


JliadlcMo,  U.S.D. 


SI.Hflcns  Carpo- 


Wiirari  Corpora- 
tion Wnter. 
Horki 


pi  J  from  I 
Rochd&le  '. 
but  Mldom  I 


Wardli 
tn-ely, 

the   B. 


St.  Helens  Count]' 

Ornwkirk,  R.S.D.  (piirl) 
Pmcot,l{Ji-D.  (part)    - 
West     DerbT,     H.  S.  U. 
(pnrt). 


Wignn,  Coantj-  Borough 


3.902 

9:1,837 

71,1S8 
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Whether  Filtered 
or  Treated. 


5. 


Whether  Lead  ',       Whether 
Serrice  Pipes   j  Lead  Cisterns 
are  used.  are  used. 


Presence  or  absence  of 

Lead  Poisoning  among 

Consumers  according  to 

Reports  of  Mescal  Officers 

of  Health. 


App.  A,No.l 

On  the  Caqtei 
LeadPoisonin 
by  Mr.  Fewer, 


n. 


7. 


8. 


Yes 


Some  of  the  Spot- 
land  water  is 
filtered  through 
sand.  Water 
from  other  ga- 
thering grounds 
apparently  not 
filtered. 


Not  for  drink- 
ing water. 


Yes 


Yes,  short  ones 
Yes 


Yes 


Cases  of  lead  poisoning 
observed  continuously 
since  about  1878  or  1880, 
and  they  have  been  in- 
creasing the  last  three 
years.  "  There  have 
been  40  or  50  fresh 
cases  medically  attended 
during  the  last  two 
months.  .  .  .  There 
are  generally  more  cases 
of  lead  poisoning  in  the 
summer  and  autumn 
than  in  the  winter." 
Littleborongh  is  said  to 
be  supplied  mainly  Irom 
Hamer  Pasture  reservoir 
(Wucrdle  and  Wardle 
gathering  ground). 


Not  for  domestic'  None      known      definitely 


ace. 


No 
Yes 


about. 


Only  in  about 
lOfaocMes. 


No 


Yes,  filtered  through 
G«nd. 


Yes 

Yes 
Yes 
Yes 


Yes 


Very  few 

No 
None  known  of 
.  Few  or  none 


No 


None  heard  of. 

Lead  poisoning  ''exceed- 
ingly common  **  years 
age  when  the  Rochdale 
Corporation  water  was 
first  usod  in  this  district. 
It  IS  now  rare  and 
diminishing. 

Only  a  few  cases  prior  to 
1884;  lince  then  the 
number  has  increased. 
"  Mostly  continuous 
during  the  past  two 
years,  but  more  notably 
from  July  to  October 
during  that  time."  **l 
should  say  that  about 
50  cases  have  come 
under  observation  during 
the  past  12  months." 

None  beard  of. 

None  heard  of. 
None  heard  of. 
None  beard  of. 


None  heard  of. 


B  B2 


ktr.  A.So.  IS.  As  reganls  the  M  walcr  supplies  provided  br  Wnter  Compa-oin 
'(C'n.-i  nt  Tfus'St  sKown    in   Table   V.A.,    little    netd     at    the    present   iUtft 

^^afS^was,   Molt  of  these  n-fUers  tue  derived  from   upland   Kathering  )>n>i]iid«; 

hf  ISt.  Puavr.  BffUD.  as  in  the  case  of  the  count]'  borough  supplies,  it  mould  t] 
with  oae  cxctplioD  llhe  Russcndale  Company's  supply)  there  bssbe 
spicuous  lead  poisoning  atnoag  the  consumers,  at  all  eTcuI*  dot 
years,  though  there  ii  evidence  that  certain  of  the  iraters  do  to  k 
net,  or  have  in  ihe  past  acted,  upon  lead  pipes  and  ri^teroa.  The  1 
\Vat«i  Compauy's  supply,  however,  apparently,  &s  a  rule,  sf  ts  more 
upon  lead  than  the  olliera  nov  under  consi  Jerstiou,  and  in  the  aprii 
»  conaiderahle  outbreak  of  plundiiBm  is  reported  to  have  ocrurred  kl 
aoMciation  with  this  water  supply.  The  someivhat  sudden  iaera 
amount  of  lead  poiioning  observed  at  this  time  might,   it  has  been  ' 


TaBi 

Koiixo  with    referenoe  to  Watrs  CoHPAXifca  (aad  Watsk  T 

whether  or  not  the  Water  1»  Filtered  or  otiiemviac  "  Tnated ' 

Supply ;  together  with  Data  for  each  Sanitary  Arcs  aa  t«  amni 

or  not  of  Lead  PoJeoninit  in  conoexion  tfae««ivith. 


EatinxBted 

Same  ef  Water 
Company. 

Dislrlcln  supplied. 

recJiviu^"!         Source  of! 
the  Water.j 

Accnnglou     Gu 

AccringloD,  U.S.D. 

S8,BOa 

1                            4. 

GaiheriD^ 

ind          Watpr 
Companj. 

DnknClon 
*    miles 

Ctiureh,  U.S.n. 
Claylon-]e-Moor».  U.S.D. 

4.870 
7.155 

crin^u, 
Bonths,  3 1 

Great  HarB«ud,  I'.S.D. 

9,073 

Accringlo 

Hunooai-h 

Hiihwo,  U.S.D. 

6,010 

Barnley,  R.S.D- 

SOO 

BMII 

Ashton  -  under  -  Lvne, 

Ashtou  -  iiudst  - 

40,494 

T 

Lvne,      Slalv- 

U.S.D. 

Hipl,       (,„  [ 

bridge,        Slid 

C,547 

DukinSeld 

Durst.  r.S.lJ.   - 

6,;72 

proHiids     a 

(Dislrict)  Wa- 
terworks   Joiut 

Mos»ley,  U.S.D. 

14,1S3 

^haw,  2^  m 
Ashlon-uad 

Commitlce. 

"nil     CrtvD 

stuijbtidtrc  U.S.n. 

26,783 

miles  distan 

Albion  -  under  -  Ljne, 

7,050 

U.S,D.  (pan). 
Carnforlh   ond    Warton 

lOl.fOB 

Carnforlh  Waif  r- 

S,000 

Gnlhering      gn 

works        Com- 

in        llie       LnHL'a^ter 

Swanhdule 

pany. 

li.p.n. 

dislanl. 

Colne           WBl>r 

Cidno       Hud       Marsden 

1,3E5   1 

Hid   Mj^s 

Estate        Com- 

U.S.D. (part). 

pany. 

1 

^ 

*  Heiein  axe  ineludcd 

[.o  minor  * 

Durces  in  private 

389 

liave  had  same  relation  to  the  fact  of  the  water  mains  havin^if  stood  empty  for    App.  A.  I{o.  i 
a  period  of  six  weeks  during  the  previous  summer.    This  water  is  obtained  OntheCaosec 
entirely  from  moorland  gathering  grounds,  and  is  stated  by  Dr.  Brown,  the  Lead  Poitoning 
Medical  Officer  of  Health  to  the  Bacup  Urban  Sanitary  District,  to  have  an  acid  ^^  ^^'  ^^^' 
reaction.     It  is  nut  filtered,  but  in  1883,  at  the  suggestion  of  Dr.  Brown,  lime 
(CaO)  was  placed  across  the  conduit  so  that  all  the  water  going  to  the  reservoir 
was  charged  with  Ca  (HO)j,  which  was  held  in  solution.    This,  however, 
was  discontinued,  as  the  plumbo-solvent  action  of  the  water  increased. 

A  few  cases  of  lead  poisoning  in  the  past,  and  one  recent  case,  are  reported 
from  districts  supplied  by  the  Fylde  Company's  water ;  also  a  few  cases  ara 
said  to  have  occurred  30  years  ago  in  a  district  supplied  by  the  Tintwistle 
Waterworks  Company,  and  one  or  two  cases  elsewhere. 

![Lancashirs.] 

in  the  County  of  Lancaster,  the  Source  or  Sources  of  each  such  Supply, 
Water  Authority,  and  the  several  Districts  in  each  instance  obtaining  the 
of  delivery  to  Consumers  of  the  Water  Supply  and   Facts  as  to  occurrence 


I     Whether  Filtered 
or  otherwise  Treated. 


I 


5. 


In  all  cases  there 
is  provision  for 
settling  before 
admission  to  the 
service  reservoir. 
The  Hun  coat' 
water  is  filtered 
throe  gh  sand, 
gravel,  coke,  and 
bricks. 


No 


-  < 


No- 


No 


Whether  Lead 

Service  Pipes 

are  used. 


6. 


Whether  Lead 

Cisterns  are 

used. 


Yes 


Yes 
Yes 
Yes 

Yes 
Yes 


Yes,  but  many 
are  tin-lined. 

Yes 
Yes,  but  tome 

tin-lined. 
Yes,  but  tin- 
lined. 


Yes 

Yes,  bat  some 

are  tin-lined. 


Some,  but 
chiefly  iron. 


Yes 


7. 


No 


No 
No 
No 
No 
No 


Yes 

No 
No 

Not  many 


No 


Very  few 


Presexice  or  absence  of 
Lead  Poisoning  among 
Consumers  of  the  Water 
according  to  the  Informa- 
tion received  from  the 
Medical  Officers  of  Health 
to  the  Districts  supplied. 


8. 


None  heard  of,  but  the 
water  *<is  capable  of 
taking  up  lead  if  long 
exposed  to  its  action.'* 

None  heard  of. 

None  heard  of. 

None  heard  of. 

None  heard  of. 

None  heard  of. 


None  heard  of. 

None  heard  of. 
None  heard  of. 

Only  two  cases  heard  of 
in  15  years.  None  at 
present. 

None  heard  of. 
None  heard  of. 


None  heard  of. 


None  heard  of. 


both  of  them  delivered  to  Colne  and  Maitden;U.8.D. 


Ibloorlaiid 
Bacup  U,S. 
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[Lancashire] — continued. 

• 

' 

Presence  or  absence  of 

1 

Lead  Poisoning  among 

Whether  Filtered 

Whether  Lead 

Whether  T«ead 

Consumers  of  the  Water 

or  otherwise  Treated. 

Sendee  Pipes 

Cisterns  are 

according  to  the  Informa- 

are used. 

used. 

tion  received  from  the 
Medical  Officers  of  Health 

to  the  Districts  supplied. 

' 

5. 

6. 

7. 

8. 

* 

r 

Yes 

Not  for  do- 
mestic use. 

Rare  cases  occasionally  in 
the  past ;  practiodly 
none.  One  case  re- 
cently in  new  house 
attributed  to  new  lead 
service  pipe. 

Yes 

Not  for  do- 
mestic use. 

None  heard  of. 

• 

Yes 

Not  for  do- 

None heard  of  as  due  to 

Passed        through 

mestic  use. 

water,  supply. 

f 

fine  sieves  having « 

Yes 

Apparently 

In  the  past  very  few  cases. 

t 

10,000          aper- 

not now. 

Unprotected    lead     cis- 

tures      to      the 

terns    once     the    cause. 

square  inch. 

but  now  done  away  with. 
No  lead  poisoning  at 
present. 

Yes 

Not  for  do- 
mestic use. 

None  heard  of. 

Yes 

Not  for  do- 
mestic use. 

None  heard  of  as  due  to- 
the  Company's  water. 

^ 

Yes 

Very  few 

None  traced  to  The  Fylde 
Company's  water. 

No- 

Yes 

Yes 

None  heard  of. 

No- 

Yes,  hut  tin- 
lined. 

No 

None  heard  of. 

Not    filtered,    hot 

Yes,        short 

Not  for 

In    the    spring    of  1888, 

passed    through 

lengths. 

drinking  pur- 

there   was    a    consider- 

settling wells. 

poses. 

able  outbreak  of  plumb- 
ism,  which  "was  asso- 
ciated with  the  public 
water  supply."  This 
followed  upon  a  water 
&mine  in  the  previous 
year,    when    the    pipes 

were     empty    for      six 

weeks.    "Bi 

It  there  were  cases  of  lead 

1 

palsy     due 

to     public    water   supply 

1 

1 

fi>r  many  ye 

ars   past."    On   the  whole». 

however,    it 

seems    to  be  diminishing,. 

and  at    prei 

lent   there  are  only  a  few 

Apparentlj  not    - 

Yes  . 

cases. 

Very  few 

None  heard  of. 

App.  a.  No.  is. 

()n  the  Causes  of 
Lead  Poisoning; 
by  Mr.  Power, 


Ihot 

wn 

"  Gathc 

li^  suppo* 

of  ihe  spi 

and 
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[Lancas  u  irb] — continued. 


Whether  Fihered  or  j 
otherwise  Treated. 


!  Whether  Lead 
Serrice  Pipes 
arc  used. 


5. 


6. 


Whether  Lead 

Cisterns  are 

used. 


Presence  or  absence  of 
Lead  Poisoning  among 
Consumers  of  uie  Water 

according  to  the  Informa- 
tion received  from  the 

Medical  Officers  of  Health 
to  the  Districts  supplied. 


App.  a.  No.  13. 

On  the  Clauses  of 
Lead  Poisoning; 
by  Mr.  Power. 


8. 


No 


-< 


I.  Yes,        filtered 
through  sand. 


2.  Not  filtered,  but 
strained  (see 
Manchester). 


Yes 
Tes 


Yes 


No 
Yes 

No 


Yes 


No 

Settling  tanks ;  no 
filtration. 


Yes 

Some 


Not  often 

for  drinking 

purposes. 


No 


Some  lead, 
some  iron. 


Very  few 
No 


No 


None  heard  of. 

None  heard  of. 

I 
I 

i  None  heard  of. 

i 


Onlj  one  case  heard  of  in 
15  years.  In  this  case 
the  water  was  stored  in 
a  lead  cistern. 


None  heard  of. 

History  of  lead  poisoning 
at  some  few  houses 
where  lead  service  pipes 
ware  in  use  about  80 
years  sinee.  This  pro- 
perty has  since  been 
supplied  with  iron  pipes. 
No  lead  poisoning  at 
present 

None  heard  of.  The 
water  said  to  act 
slightly  on  lead. 


at  the  2'2  water  supplies  poiseaaed  by  urbin  santtsiy  uitfaar 
UaltvCuiwiof  county  buroughi  ITable  VI. a. J,  there  is  little  to  record  as  \ 
t>y  Kjv??*^ '  pnisooing.  Two  or  three  cages  are  reported  »a  haviag,  ia  the  put 
the  AapuU  Urban  SanilMj  DiEtnct,  which  obtains  mnne  of  ita  m 
Bbokrod  Local  BoktJ  ^Vatem■orl[H.  AspuU,  hon-eru-,  obtaiDamoal 
from  the  Hultoo  CorporattoD  Waterworkt,  and  it  is  not  stated  to 
the  CMCa  were  apparently  due,  la  the  other  fire  districts  to  whicbt 
Local  Bunxd  u-atcr  is  alio  supplied,  no  lead  poisoning  has  been  c> 
eoniiDxion  with  the  Dariven  Corporation  water,  there  h«s  evidn 
approciabU  amount  oE  lead  poiaoning  in  the  past,  though  it  ap; 
have  diminished.  I'he  medical  officer  reports  as  folluwn : — "  C 
"  poitoniag  having  oceuned  for  «omc  fears  j>aBt  in  the  districl 
"  water  were  neat  about  two  yean  ago  to  Or.  Franklaod,  who  a 
"  a  quanlitj  of  soda  to  be  put  into  the  water.  Xtiis  was  dam 
*'  not  beard  of  a  caae  of  lead  poisoning  since."  The  Darwen  wVk 
from  hills  near  the  borough. 

Prom  the  Skelmersdale  Urban  Sanitary  District  "  scTcral  e»at*  < 
"  and  two  wch'Tiiarked  cases  with  pali;."  evidently  (considered  \rr 
Oftcer  of  Health  to  hare  hcen  due  to  the  public  water  supplj  pnr 
SVelmersdale  Local  Board,  are  reported.  The  Medical  Officer  of  ! 
that  he  "  recommended  the  local  board  to  take  up  the  loag  leaf 
"  pipes,  which  was  carried  out."  The  lead  poisaaing,  he  states,  i*  i 
This  water  is  obtained  from  an  artesian  well  in  the  red  sandstone 
filtered. 


Noting  the  Water  Supplies  posseaoed  by  Uhbax  Sanitaby 
such  Supply,  whether  or  not  the  Wat^  ia  Filtered  or  otherwise 
obtaining  the  Supply;  together  with  Data  for  each  Sanitary 

to  the  occurrence  or  not  of  Lead  Poisoning  in  conneiion  there' 


A>hton  i 

-Maket- 

Ashuin  -  in  -  Makerfield, 

10,80(1 

Gatheriug 

field 

L-.y.D. 

partJv  froi 
township  0 
ley. 

ffillinpc 

LocbI 

Billiose.  U.S.D. 

3,»fifi 

Disused     qoa 

Board 

Water- 

works. 
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One  case»  and  one  only,  of  lead  poisoning  is  mentioned  as  having  come  under    App.  A«  No.  is* 
bservation  in  the  Widnes  Urban  Sanitary  District.    This  district  is  supplied  qj,  theS«ifl»of 

Aih  water  from  deep  wells  by  the  "Widnes  Local  Board  Waterworks.  Lead  Poiaoninff: . 

'^  ^  by  Mr.  Power. 

.  With  the  possible  exceptions  above  referred  to,  there  is  no  evidence  of  lead 

oisoning,  either  in  the  past  or  at  present,  in  connexion  with  the  public  water 

applies  possessed  by  any  of  the  22  urban  sanitary  authorities.    The  waters  are 

^btained  from  various  sources,  but  the  majority  are  from  upland  gathering 

rounds,  and  several  of  such  waters  are  not  filtered  or  otherwise  treated.     It 

/ill  be  observed  that  the  Heywood  Corporation  water  is  obtained  from  a  gather- 

'ig  ground  at  Nayden  Dean,  in  the  township  of  Spotland,  in  which  township 

ne  of  the  gathering  grounds  of  the  Rochdale  Corporation  water  is  also  situated. 

^he  Heywood  water  is  supplied  to  over  47>000  persons  in  six  sanitary  districts, 

nd  it  seems  evident  that  no  conspicuous  lead  poisoning  has  occurred  as  a  result 

f  its  uee.     In  one  of  these  five  districts,  Castleton-by- Rochdale,  some  cases 

ave  been  met  with,  but  they  do  not  appear  to  have  been  attributed  to  public 

'Ater  supply.     From  another  district,  Middleton,  it  is  stated  that  no  cases 

ktre  known  ''  definitely  about,"  a  remark  which  would  seem  to  imply  a  suspicion 

^at  cases  have  occurred.     It  will  be  noted,  however,  that  the  former  of  these 

districts  is  almost  entirely  supplied  by  the  Rochdale  Corporation,  only  about 

||20  persons  receiving  the   Heywood  supply,  and  that  the  latter,  although 

laainly  supplied  with  the  Heywood  Corporation  water,  yet  has  a  relief  supply 

from  Rochdale. 


[Lancashire.] 

(other  than  County  Boroughs)  of  Lancashire,  the  Source  or  Sources  of  each 
the  Water  Authority,  aud  the  several  Sanitary  Districts  in  each  instance 
dzeumstances  of  delivery  to  Consumers  of  the  Water  Supply,  and  Facts  as 


1 

Whether  Filtered  or 
otherwise  Treated. 

Whether  Lead 

Service  Pipes 

are  in  use. 

Whether  Lead 

Cisterns  are  in 

use. 

Presence  or  absence  of 

Lead  Poisoning  among 

Consumers  according 

to  Information  supplied 

by  the  Medical  Officers  of 

Health. 

5. 

6. 

7. 

8. 

Yes.             FUtered 
through  sand  and 
grave). 

Yes.            Filtered 
through     broken 
stoues  and  sand, 

Only  a  lew, 

and  those 

tinned. 

Ko 

None  known  of 
No 

None  heard  of. 
None  heard  o£ 

p 


If.: !' 


!•' 


AFP.  &.  K4.il 


Nunc  of  Urbin 
Suiior^  Di«rict 
WaUtf  8upplj. 


Eunuxed 

PopnUtioD 
receiving 
ihv  H'aler. 


BUrkrod  Local  ,  Blncbrod,  V.S.D. 
BoBtd  ■«"««.  Adliogloo,  U.S.D. 
works.  A«pnll,  U.8.D,  (pftrt) 


4.190 
8»7 


three 


Horvich,  tl.S.D. 
Choil«T,  R,S.D.(psrt)  - 
WI^ui',  a.S.D.  (port)    - 


CUlheroe   Corpo-     aitheroe,  U.8.D. 
ntlion    WaUr-  I 


CoIdc  luid   Mai-  Colne      scd      Ttlarsden 

deu  T.ocn1  Board  |  U.S.D. 
Waterworka. 

Darwen     Corpo-  Dnrwen,  U.S.D, 


FuUood 
Board 
Works 

Local 
Water- 

Fulnood,  U.S.D. 
Preslon.  H.S.D.  <part) 

Gruige 
works. 

Loral 
Wator- 

Grange,  U.S.D.- 
Kendal,  R.S.D,  (part) 

10,500        Grit  Felb 

«f      D« 

j'         boniKia; 

I         Valley, 

'        from  CI 

15,131       '   Moorlnnd: 


33,693  Hills  Dear 

4.00S  1 

600  J      f"*""  F 

4, 60S  I 

l,e33  1   „ 

400  f      distnnL 


NGAaH  I  itrnJ—eonHnmul. 


Yes,  bat  liaii«d 

AUw 
Yei,  buttinntd 


Tea,  but  tiDned 

No 

!  Tm,  bnl  tinned 


re«,  but  tinned 


erins  bed*  jiwt 
omplcted.  The 
'Uer  ■«  aI«o 
■etted  nilb  *oda. 


APr.A.ND.UL 

Prewuce  or  abwnce  r>f       iMdttiaaibmi 
Lead  PoiaoiuDft  among      ^7 1**-  Po««r- 
ConmincrB  according 
to  InfoncutioD  sapplied 
by  tbe  Medieal  Offleers  of 
Ueallb. 


Kone  henrd  of. 

None  beaid  o£ 

"  Caiei  of  lead  pouoning 
are  vcrj  few."  Two 
or  three  cues  hate  been 
observed  in  tho  pa>t.  and 
"  each  ra«c  waa  traced  to 
the  babil  of  drinking 
Fi-om  tlie  tap  immedi- 
ut«ly  OD  rising  in  the 
morning  before  gmng 
to  work."  It  is  not 
ataled  whetbel'  theie 
were  penons  uijng  the 
Blaekrod  OT  Bollou 
ir-ter. 

None  heaid  of. 

Nona  heard  of. 

If  one  beard  of. 


None  heard  tif. 


CMea  of  lead  poisoning 
biiTe  oecBired  for  some 
vean  paat,  bat  have  not 
been  obserred  ainca 
IrMtment  of  tlie  witec 
with  soda  woa  adopted. 

None  heard  of. 


None  heard  of. 
None  heaid  of. 


Ltcliffe  Colliery  walcc  mizedi 


i 

f 

i 

An.A.K<<.U. 

^5 

by  M».  Poiw. 

Xame  of  Urban 

1 

(he  nraler. 

i 

1. 

9. 

».          1 

Btywood  Cwpo- 
ntioD    Watei- 
woriu. 

Heywoml.  U.8.D. 

(part). 
Chaddcrton,  U.S.D.       - 
MiddleUm,  U.S.D. 
Korden.  U.S.D. 
Prestwioh.  ll~S.D. 

Ince  -  JD  -  Makerfield, 

U.S.D. 
LBi^.B.8.D.    - 

Lani^asler,  U.S.D. 
Morecawbe,  U.S.D.       - 

I«iicaiii!r,  R.F<.D.  (part) 

L«j1b«J,  U.S.D. 

Nrlsaii,  U.K.D.  ■ 
Urierflcld,  U..S.1>. 
Bunilej.  K.S.D.  (part)  - 

Ormsklrk.  U.S.D. 
Lntliom.  U.S.D. 
Onmkirfc,  R.S.n.  (part) 

Osiraldlwistle,  U.S.D.    - 
Cbureh.  U.S.D.  (pari)  - 

M,8»6 
ISO 

aoo 

Sl.llO 

3,4  OO 

795        ., 

G>tl 

Ki 
tb 

1 

5 
w 

1 

luce  Lo(«l  Board 
ration     Waiw- 

KOTk). 

J^yland       Local 
f                                                  Board    Water- 
works. 

Nelson        Corpo. 
ratio  u    Water- 

worku. 

-*7,jm    1 

5.000      j. 

Wen 

IHrt 

2*,a55      I 

Ifn 

6,476         1 
3.SOO      J 

GbiIi 

mi 

i 

'■,i 

40.TM 

22,70(1 
.J,8.-iS 

a,uo<i 

1 

^    Two  1 

■       Col 

J        4]> 

;            1      '  1                  ,.                                                        Ormskirk      Local 
f     ,                                                                                 Boanl     Wnler- 
|., '■'                ;,                                                     notkd. 

.•                                                                     Oswllatwistle 
y-                                                                          Local      Board 
'                                                                             Waterworks. 

3l,.i38 

8,298 

S5 

6.SSH 

13.296 
1,000 

1  GatLei 
^      the 
J       the, 

[LaNCAS  hi  XE]— conJiniMrf. 


[ 

c,            Bllcreil 
through   broken ' 
Klone  Bud  ■nod. 

l*reBCnca  nr  nbsence  of 
Levi  PoisoninK  smODg 
Comumers  tu  cording 
to  Inform&uon  supplUil 
by  (he  &Ii!4icKl  OSlcera  of 
Health. 


>ntheCkaM|at 


None  bfsrd  of. 


Not  for  itrinkinic 

purpoiea. 
Not  for  domeB- 


Nonc  knoiTD  of 


tioae  beard  of  as  dua 

"  No    cases    known    i 

nitely  ahont." 
None  heard  of. 

None  heard  of. 


None  heard  of. 
Kane  heard  of. 


None  htard  of. 
NoDe  beard  of. 


.  None  heard  of.   (The  water 
Mid  DOt  to  act  OD  lead.) 
None  heard  €f. 


None  h««Td  of. 
Hone  heard  rf. 


KotH  heard  «f. 
NoM  beard  of. 


w 


\rt.  A.  No.  U. 


HatiM  of  Urban  i 
ticnluu;]'  Duuicl 


StKtm  pf  Uii 


Padiluun 

IlkptOD      LiicbI 

]ImM    Wkter- 


Pembenon.  UM.U. 
Orwll,  r.S.D.    - 


Skclmcrsdale,  U.8.D. 


iSfifr*       1  Old        qovn 
l-      BiJIinge    a 
4,914      1 J        hnllatid. 

33.914 
6,S97 


UlTsntODe  Local     Ulverslonc,  I'.S.D. 
Board    Water- 
works, UlwmoDt,  R.S.D. 


K">und  Ql 
too     Mo3r, 


Walton  -  le  -  Dale  .  Wallop-lp-Dale.  U.S.D. 
Local        Boari3   < 

Watetvforks.       I  Chorley,  H.S.D.  (jmn)  • 
I  Preston,  Il.S.U.  (purt)  - 


9.070      I 
soo     J 


WairiDpor   Cor-   |   Warringloii,  LT.S.D. 
poration  Wnler-  [ 
worki.                       WarringtoH,            R.S.D.   '         1,900 
I       (parO.  


I  "'fiu  in 


Widne«        Locul 
Boiml    Water' 


Widnes.  U.S.I). 
Prescol,  R.S.D. 


aa.sti    h 

1,350     I J 
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AS  H  ire'J — continued. 


er  Filtered  or 
irifte  Treated. 


5. 


Whether  Lead 

Service  Pipes 

are  in  use. 


6. 


Whether  Lead 

Cisterns  are  in 

use. 


7. 


Presence  or  absence  of 

Lead  Poisoning  among 

Consumers  according 

to  Information  supplied 

bj  the  Medical  Officers  of 

Health. 


Afp.  a.  No.  13. 

On  theCaiunof 
LeadPoftsoning; 
by  Mr.  Power. 


8. 


ed 


d      through 
and  gravel. 


Yes 


f 


Yes,  but  tin- 
lined. 

Yes,  but  tin- 
lined. 


B    88800. 


Yes 


No 


Not  stated 
No 


No 


■ 

Yes 

*m 

Yes 

tered,  passed 

No 

»ugh    copper  4 

ens. 

No 

r 

Yes 

■     • 

No 

I 

Yes 

^ 

Yet 

4 

«■ 

No 

^ 

Yes 

k» 

Yes 

No 
No 


Yes,  in  many 

cases. 

No 


No 

No 
None  known  of 


Not  for  drink- 
ing purposes. 
No 


Yes 

None  known  of 


None  heard  of. 


None  heard  of. 
None  heard  of. 


"  There  were  several 
cases  of  lead  colic  and 
two  well-marked  cases 
with  palsy.  .  .  .  Re- 
commended the  Local 
Board  to  take  up  the 
long  lengths  oi  lead- 
pipes  which  |was  carried 
out"  Lead  poisoning 
diminishing. 

None  heard  of. 

None  heard  of. 


None  heard  of. 
None  heard  of. 


None  heard  of  in  the  town 

ship. 
None  heard  of. 
None  heard  of. 


None  heard  of. 
None  heard  of. 


Only  one  case  heard  of  in 
the  last  10  years. 
None  heard  of. 


O  0 


Tftble  VIl.A.,  nlatiag  to  the  wmter  aapplMi  pc 

NoTlxc  the  W»tiv  Sujiplies  possessed  bj',  or  provided  fot,  Br 
■nch  Supiilj,  wkeiW  or  not  the  Vt'aibera  kre  Filtend  befoi 
-together  with  DaU  for  eoch  aucb  Place  or  IjocftUtT  m  ta 
LhmI  FoiaaniDg  in  coDDCxign  therearitli. 


Sime  of  Rural 

Suiilar}  DiMTJcl 

Pohlic  Wster 


BBmW.lLS.D.: 
mpplr. 

Hapton  Tillage 

ai.ig*rTill.ge 

aiAeroe,B.8.D.: 
o-Wlmlter 

Olid  Chu- 

plj. 
</.  Pendleton  - 

Wh.11.7 
B«bdeti  • 

ChuboniuidDi 
Pendlelon 

Lniteiidale,R.S.D.: 


IiPftAlliiec  sop[>Ued. 


I.OOO 

3,0«W 
600 

S.0OO 


S6.1         Hill  pall 


b.  Caioo  water 
(,d.emo. 

e.  HaltoD  water 
wAcme. 

CaloD  DDd  Ilrookhoiise  - 
Halloa  - 

Bainhill    and     part    of 

Whisioo. 
Hale       - 

FarriDgioQ 

820 

sso 

1,43S 

SpHngs 
SurTaoe  . 

IVe^cot,  K.S.D.: 
a,  KaiDhill 
.«pply. 
6.  Hale  snpplj 

4.S35 

571 

1  Wells  iu 

4,806 

■resioo,  B-'i.D.- 
Me.»rs.    Bash- 
all's  sapplj. 

1,156 

Well     - 

[The  agp^U  p 

xjpiilHtioQ  slionc  in  colun. 

1  3   of  Tabl 

M  n'.A.   V 

L TBe  agcregBle  popiilHtiOQ  sliown  m  coiun.-ii  3  of  IBOIcs  iV.A,  V 
persons  owing  to  ih.- fact  Ihftt  the  first-named  tables,  in  which  n-m^ 
HOO  person*  in   the   Kendnl  R.S.D,    (Westmorlimd)    who  obtain    the 


HOO  person'.-  ,., 
whereas  Tables  I 
Iianoashire.] 


,  tl.Jk,  and  iil,jk,  in  which  tanitarf  districts  are 
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d  for,  nml  Banitaiy  authorities  seem  to  require  no  comment.  App.  A.  No.  is. 

3A8HIRB.]  On  th^'oiuiMS  0( 

omji^P  in  the  County  of  lAocast^,  the  Source  of  Sourpes.qi.each   hfi^'iSS^i 
iwnslUps,  Localities^  or  Vlf(^  in  .each  instance  ohtaiw^g  ^b^  ^Wt^BlJ » 
very  to  Consumers  of  the-Water,  and  Facts  as  to  occurrence  or  not  of 


ler  Filtered  or 
wise  Treated. 


5. 


Whether  Lead 
Pipes  are  used. 


6. 


Whether  Lead 

Cisterns  are 

used. 


7. 


Presence  or  absence  <^ 

Lead  Poisoning  among  the 

Consumers  adtording  to 

Information  supplied  hy 

the  Medical  Officers  of 

Health. 


8. 


id       through 

rel. 

tered  as  a  rule, 

sometimes. 

ated  - 


Yes,  short 
lengths. 


Some ;     bat 
tin-lined. 


Tes   - 


Yes  - 


No 


No 


Kone 
known  of. 


None 
known  of. 


None  heard  of. 


it 


Have  only  seen  three 
cases  of  lead  poisoning 
in  18  years;  two  were 
painters." 


None  heard  of. 


None  heard  of. 


None  heard  of. 


sxceeds  that  given  in  column  5  of  Tables  La,  ILa,  and  IIIjl,  by  8,070 
eming  units,  include  2,670  persons  in  the  QuiokmereU.S.D.  (Yorkshire)  and 
lire  sources  (Oldham  Onporation  and  Gfrange  Local  Board  respectively) ; 
idude  only  sanitary  distnots  sitoate  wholly  or   partly  in  the  coimty  of 

0  c  2 


(2.)  CVMBBIILAKD. 

Praliminsr;  tnfonnatioD  hftvine  icfervDoe  to  wktcr  uipf 
poiionine  in  (xinneiioa  therewith,  tias  been  received  from  tbc 
runl  ^tkmtaiy  districts  in  the  county  of  Camberland.  These  2 
an  Kggngate  arcm  of  ftJtout  970,154  kcrea,  and   b   popalation  o 

Of  the  t«tsl  population  it  is  eatiniAt«d  that  (7-4,091  penoot, 
cent.,  obtain  vater  from  some  public  source,  while  the  renwi 
34  per  Pent.,  are  dependent  upon  private  sources  of  supplj. 


A.-Wa 


t  Srn 


Pi- B  1,1 


[n  Table  Il.m.*  nill  be  found,  with  reapeet  to  the  14 
diatricis  in  the  countv  of  Cumberland,  the  gnier&l  data  i 
population  ;  and  also  the  estimated  number  of  persons  receiT 
a  public  service,  and  of  those  depndent  upon  private  aoa 
Prom  this  tahle  it  appears  that  of  an  sKBregate  population  of  1j 
it  is  estimated  that  145.0(49,  or  neartj  117  m-r  crnt.,  obtain  tt 
•ome  public  service,  while  the  remaining  4,,'*5S,  or  rather  orer 
dependeut  upon  private  souroea. 

TaBLB    II. B.    [Ct-MBBBLAND.^ 

St^MMABY  of  Ebtiikns  with  respect  to  the  Water  Suppl; 
Ubsah  Samitarv  Dibtricts  situate  in  the  Coantj-  of  Od 


InUrlttBllM 

Popnla- 

Popula- 

^^»gEMl 

Area  in 
Acres. 
(IB81 

1881. 

tiOJl. 
1891. 

Water  S«p 

NaiMofrrhaB 

(Preli- 

(Pwh- 

I'opufattka 

Saaiuur  Diatrioi. 

minuj- 

minarj- 

CensiLi 
Report. 

1891.-) 

Census 
Report, 

Serred     Dq 
Public      Pr 

Souree.  ;  Sn 

i. 

a. 

8. 

4. 

B. 

ArlecdoD  and  Fritiof^ 

S,3SI 

6,489 

S,696 

5.SOO 

Carlisle 

1,568 

36,585 

39.176 

311,176 

Cleator  Moor 

2,947 

10,430 

9,464 

9.464 

CockermoiiUi 

2,485 

5,353 

,^.464 

S.464 

Egremonl       - 
Harriugton     - 

2.743 

6,ni9 

6,24.1 

6.243 

2.;i5S 

3,019 

3.S35 

3.475 

Hclme  Cultmm 

23.650 

4.230 

4.6CS 

Ke>wick 

731 

3,220 

3,905 

3.9115 

Marjport       - 

9.ss: 

8,126 

ACIIom 

I. .IIS 

6,a28 

«i895 

Peurilh 

7,587 

9,258 

8.981 

B,9ei 

Whitehaven    - 

679 

19,595 

18,044 

18,044 

n-ipion 

773 

3,948 

3,8:f6 

S.836 

Workington    - 

641 

14,109 

23,5ai 

J-SJ.'i- 

Total     - 

53.499 

i:(6,339 

150,047 

145.089 

In    Table    IILb, 

ire    Riven 

similar 

daU    for   the     nine 

districts,  from  which 

it   irill  be  found 

that  out 

of  an    aggKl 
onlv  2D.rKl->   , 

(wrsons,  i 

iscomp 

[ite<l  that 

of  the  whole,  are  at  p 

Tsent  supplied  with 

water  by 

"It'^i::", 

many  as  Wi.57^.  nr  p 

raetjcallf  / 

5  perce 

nt.  of  the 

upon  local  sourcea  of 

upplies. 
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Table  III.b.  [Cumberland.] 

Summary  of    Returns    with    respect    to   the    Water  Supply  of  the 
Rural  Sanitary  Districts  sitoate  in  the  County  of  Cumberland. 


Name  of  Rural 

Area  in 

^cres. 

(1881 

Census 

Report) 

Census 
Popu- 
lation, 
1881. 

Esti- 
mated 
Popu- 
lation, 

1890. 

In  Rural  Districts 

having  Puhlic 

Water  Supply. 

Estimate 

Population 

1 

Popula- 
tion of 
Rural 

Districts 
wholly 
depend- 
ent on 
Private 
Sources 

of 
Supply. 

Sanitary  District. 

Served 
from 
PubUc 

Source. 

Depen- 
dent on 
Private 
Sources. 

!                         1. 

2. 

3. 

4. 

5. 

6. 

7. 

(   Alston  with  Garrigill 
1  Bootle 

Brampton 

Carlisle 

Cockermouth 

Longtown 
>  Penrith 
^  Whitehaven  - 
'  Wigton 

36,968 
89,988 
97,705 
67,596 

163,528 
88,245 

180,674 
78,729 

113,222 

4,621 
6,997 
10,565 
16,378 
26,782 
7,711 
18,974 
14,093 
15,262 

4,188 
8,000 
10,500 
16.378 
29,445 
7,950 
12,750 
15,865 
15,500 

2,4S0 

200 

3,100 

900 

13,200 

2,300 

6,052 

800 

i,7S8 
2,800 
7,400 

16,245 

10,450 

9,813 

14,700 

7,950 

Total 

916,655 

115,383 

115,576 

29,002       78,624 

— 

I  B. — Public  Water  Supplies  and  Lead  Poisoning. 

In  Tables  V.b.*  to  VII.b.  wiU  be  found  an  analysis  of  the  circumstances  as 
regards  source,  delivery,  and  distribution  of  the  public  water  supplies  in  the 
county  of  Cumberlana ;   together  with  information  as  to  the  presence  or 
\  absence  of  lead  poisoning  in  connexion  ^ih  such  supplies. 
V      The    minority    of  the    supplies    distributed  to  urban    sanitary   districts 
^  (Tibles  V.B.  and  VI.b.)  appear  to   be  obtained  directly  from   mountain 
"^^  gatheriDg  grounds,  though  three  important  ones  are  taken  from  rivers,  and 
y  oneflrom  a  lake.     Of  the  niree  supplies  Irom  rivers,  two,  viz.,  the  Carlisle  Corpo- 
ration supply,  and  the  supply  of  the  Trustees  of  the  District  and  Harbour  of 
Maxyport,  are  filtered ;  but  the  Penrith  Local  Board  Supply,  from  the  River 
Eamont,    is    not    at    present    filtered.     The  supplies    provided   for    rural 
sanitary    districts   (Table   VII.b.)  are    for    the    most   part   obtained   from 
.  springs  upon  the  neighbouring^  hiUs. 

As  regards  lead  poisoning  the  evidence  from  Cumberland  is  almost  entirely 
negative.     It  will,  however,  be  noted  that  for  some  or  other  reason,  according 
.  to  the  information  received,  very  few  lead  service  pipes  or  cisterns  are  used  in 
.  CHimberland. 

The  only  cases  of  lead  poisoning  reported  from  Cumberland  occurred  in 

-  districts  supplied  by  the  Woitehaven  Local  Board  Waterworks  and  the  Wijrton 

-  Local  Boaiti  Waterworks.  As  regards  the  former  district^  the  Medical  Omcer 
•  of  Health  says  he  is  informed  th^  "  symptoms  of  lead  poiBoniiur  occunred  in 

-  **  former  years  when  lead  cisterns  were  used,  but  these  have  now  been  disused 
i  ^  for  many  years,  and  I  can  get  no  reliable  account  of  any  cases  of  lead 
^  **  poisoning  due  to  water  in  recent  years."  The  Whitehaven  Local  Board 
^  water  is  obtained  from  Ennerdale  Lake.  It  is  not  filtered.  Lead  service  pipes 
y  apoear  to  be  still  in  use  in  houses  to  which  this  water  is  distributed. 

^  In  the  case  of  Wigton  the  Medical  Officer  of  Health  reports  one  case  of  colic 
I  in  a  painter,  and  one  case  of  "  wrist-drop "  of  some  years'  standing.  The 
I  latter,  however,  he  says,  presents  no  other  symptoms  of  lesd  poisoning,  and  no 
I  flonrce  of  lead  poisoning  could  be  found — 'Hhe  water  used  was  free  from 
lead/' ^__ 

*  There  being  no  county  boroughs  in  the  county  of  Cumberland  there  is  no  material  for 
^hkble  IV  J. 


App.  a.  No. 

OntheOMM 
Lead  PoisonJ 
by  Mr.  Powe 


^ 


TiNO  with  reffTeoM  to  Watbb  Oompajst  (or  W*t««  T 
wBttr  IS  filtered  or  otherwise  Treated  by  the  Water  Autfaoi 
Sanituf  Am  u  to  cinntniBtftncea  of  delivery  to  Coasamat 
thoRirith. 


Codunaontli  aod     Coek«naoaib,  U^.D. 
WoikingtoD 

Joint      Wmct-     Huriagton,  VS.D. 
woiki       Com- 
miliee.  WoikingtM,  U.SJ). 


KJSJL 


WkMshava 
<P«rt). 


as;tsa 


KoiiXG  (he  VaXi 


luwlieB  posECsetd  b]r  D»BAM  Sakitatt  Dw 

not  the  Water  is  Filtered  or  otherwise  IVeated  bj-  the  Waa 

1         g  j^  circumstanM 


Nmne  of  UrtMn  ' 
SaniUrj  Disirici  I 
Water  Sopply.    ' 


ArlecdoD        UDtt 
Friiington 
LocbI        Bomnl 
WMiTHorfcs. 

Ariecdon    and    Frizing- 

ton.  U.S.D. 
I':gi¥monl.  U.S.D. 
WhiielmTtn.         R.S.D. 

CarHsl*.  U.S.D. 
Carliito,  B.S.D. 

5,500 

J        loilesdi 

It.«43 

Crttfle  Corpoc- 
tioD       Wawr- 

39,lTfi 
900 

|Ti.eiB,« 

40.076 

4m 


BKieKA.ND.] 


App.  a.  No.  18. 


t  J  of  Cumberland,  the  Source  or  Sources  of  Supply,  whether  or  not  the  Ob  the  Osomi  of 
il  Sanitary  Distridnahtliinwng  the  Supply;  together  with  Data  for  each  byMr'^Si^' 
\j,  and  Fleets  as  to  hoiimiwi ifi  or  not  of  Lead  Poisoning  in  ppiinedhon 


er  Filtered  or 
wise  Treated. 


Service  Pipes 
are  used. 


rtH*i 


Whethec  Lead 

Cisterns  are 

used. 


Presence  or  absence  of 
Lead  Poisoning  among 
CoDsnmers  of  tha  Water 

according  to  Information 
reeelTed  fh>m  the 

Medical  Officers  of  HealA 
to  tiie  Districts  sappHed. 


5. 


6. 


8. 


U'l-O 


'* 


No 

I^actloally,  no 

Tes 

Practically,  no 
No 


No 
No 
.    ..Yes? 

No 
Not  as  a  role 


None  heard  of. 
•None  heaod  of. 

NoiM  heard  of,  but  the 
wat^  said  to  have  a 
powerftil  action  on  lead 
and  irpn. 

None  heard  of. 

None  heard  of. 


BKRLAND.] 

hr  of  Cumberland^  the  Sourse  or  Sources  of  each  such  Supply,  whether 
;he  several  Sanitary  Districts  in  each  instance  obtaining  the  Supply ; 
BSttiMBi  of  tliaiWat«K.Siipply>.«nd  Fiipi^  %s,to  thv^poctum^^ce  or  «ot  q{ 


ler  Filtered  or 
•wise  TpMtted. 


5. 


Whether  Lead 

Service  Pipes 

are  osed. 


6. 


Whether  Lead 
Cisterns  AW., 
used. 


I 


7. 


I 

Presence  or  absence  of 

Lead  Poisoning  among 

Consumers  aceordinff  to 

lfliMritetifl»«impliedby 

the  Me«eal  Offieen- 

of  Health. 


8. 


■II  I.  n     '  ' 


TT" 


•       L»    9^ 


filtered  r 
ighiboolders,  J 


No 

No 
A  few 


Yes 
Tes 


I  ■   K   I  '      j'"»i 


No 

No 
Not  as  a  role 


No 
No 


;.  IT 


None  heard  at 

None  heard  of. 
None  heard  of. 


None  heard  o£ 

''MbMtf''h^siid«i 


'•W-<\|>     If 


An.  A.  So.  U. 

1 

r 

yaniK  of  UiUb 
Saoitmrj  DiMriel 
W«.rHnpply- 

IHMBOl.nippl.ed. 

,the  Wster. 

1. 

a.                       s. 

CI«.tOT         Moor 
LocU      Boftrd 
WaMnroiks. 

CleWor  Moor,  n^.D    - 
tpan). 

Kuwick,  US.D. 

Millom,  n.SJ>.- 

Penriih,  U.S.D. 

».464 

1  HIIIg>xbi 

1  Sides      of 
■     S   aula 

J       -^ 
}-BirerI>«i 

10^81 

Board    Watn- 

3,905 

l^(tce»    of    the 
Diitrict         >B<1 
Harbour          of 

<,106 

8.784 
S,0O0 

IS,7B4 

UIlloiD        Local 
Boned    Wawr- 
worlu 

Penrith        Looil 

8,895 

Hill     K«tli« 
BUck      C 

Bbout    6 
MiUom. 

Biver  Eamo 

H,981 

Whilehsven  Local 
Board  Water- 
works. 


Whitehaven,  U.S.D. 
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M  bkbland] — eotUtnued. 


App.  a.  No.  is. 


3ther  Filtered  or 
irwise  TreatCKL 


5. 


Whether  Lead    Whether  Lead 


Service  Pipes 
are  used. 


6. 


Gttems  are 
nsed. 


7. 


filtered 
rough  gravel 
d  sand. 


{ 


sred     through 
ivel. 


f 
I 

1 


No,  except  in 
a  few  instances. 
A  few,  mostly 
galvanised 


No 
Not  as  a  role 


iron. 


No 
Practicallv,  no 


No 


PracticaUy,  no 


No 


No 


-« 


Yes 


Only  a  few 


Very  fcw 


No 
No 


No 
No 


No 


No 


Very  few 


Not  as  a  mle 


Presence  or  absence  of 
Lead  Poisoning  among 
Consumers  according  to 
Information  supplied  by 
the  Medical  Officers  ' 
of  Health. 


On  the  Osnaes  of 
LoadFoisoning; 
by  Mr.  Power. 


8. 


No 


None  heard  of. 
None  heard  of. 


None  heard  of. 
None  heard  of. 


None  heard  of. 
None  heard  of. 


None  heard  of. 


None  heard  of. 


None  heard  of  in  recent 
years,  bat  said  to  have 
occorred  ''in  former 
years"  when  lead  cis- 
terns were  used. 

None  heard  of. 


Apparently  none  heaid  of 
as  due  to  water  sapply. 


rmi 


i'y^iSSS^    Ni'TINn  tl«  Wiit«»fliipiilli«  |»»iicmh1  by  or    proi-ided  for  Bi 
I"  Mp'TTJ*!,  '  Hnpply.  whplhwnrnuHl'p  Maters  art  Filteml  urutlkcnrii 

til*  HapiAj  I  txatther  widi .  UkU   for  imeb  sucli  t^lnee  < 

—   -  -ol  of  L«Bd  P 


AUlaa.irlili-a«ni- 
■ill,  ItKD.  I 
••.  Akion 
•iiM<l;. 
k.  MratbM.V 


AlMnn   . 
Nciilli«ul  ij*n) 


I      -too 


AOO 
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kTBWrLAND.]  A».Ajro.is. 

rRicTS  in  the  County  of  Cumberland,  the  Source  or  Sources  of  each  such  lmmIdmSmh 
ery,  and  the  Townslups,  Looalities,  or  Places  in  each  instance  obtaining  by  l^fSHfS^ 
instances  of  deJireiy  ta<C<iMumer8  of  the  Water,  and  Vjifctsai^idi^e 


t  f i  ti'  -j^  •*•  "* 


'  t     •  .  ••         <>d 


ether  Filtered  or 
erwise  Treated. 

Whether  Lead 

Service' Pqies 

are  in  use. 

Whether  Tifad 
Cisterns  are 
in  use. 

Presence  or  absence  of 

Lead  Poisoning  among 

Consumers  according  to 

Information  supplied  by 

the  Medical  Officars 

of  Health.  .• 

& 

6. 

7. 

8. 

v«    m  •••••«        •V 

- 

Yes 

Very  few 

Nose  hetafttoii'M^dnato 
water  sopplT^ 

No 

No 

^ 

only  stored  in 

No 

No 

None  heard  of. 

serroir. 

- 

Yes 

No 

None  heard  of. 

loaim  water  is 
lered     through 
nd  and  grareL 
le  rest  are  un- 
Mted. 

No 

No 

None  heard  of. 

li\ 


Apr,  A.  No.  la. 

Bauiun-  DiMiicl 
Water  Supply. 

the  WXer. 

1. 

2. 

8. 

WluUhami. 

ILS.D.: 

Ptnon  - 
Moresby  (part) 

6.             ... 

I        ifiOO 

Local  I 

petite  Bupplie*. 
irith  nvidinpes 
at  difiete&t 
poiirt.. 

ISO 
4SO 
SOO 

80O 

If'  -'^' 
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[Cdmbbblams] — conttmicd. 


Whether  Filtered  or 
otherwise  Treated. 

Whether  Lead 

Service  Pipes 

are  in  use. 

Whether  Lead 

Cisterns  are 

in  use. 

Piesenoe  or  ahtence  of 
Lead  Poisoning  among 
Consmners  accOTdmg  to 
Liformation  supplied  hy 
the  Medioal  Officers 
of  Health. 

» 

5. 

6. 

7. 

8. 

No 
No 

No 
No 

No 
No 

None  heard  of. 
None  heard  ot 

App.  a.  No.  is. 

On  the  Causes  of 
Leadl'oisoning; 
by  Mr.  Power. 


Ill  PDinantni 


(3)  Wbathori^an 


tbeiewith,  hw  bwa  nodved  from  seven  urbfto  *iid  ttiree  runl  m* 
in  the  oounts  «f  Weatmoriand.  The  10  districts  in  qnesttoo  bar 
&n  &rea  of  about  5<t3,U73  acrca,  and  B  populKtioD  of  somcf^^Sj 
Of  the  total  population  it  is  eatimated  tb»t  27.'<i24  pertoDs,  ^' 
cent.,  obtain  water  from  some  public  service,  while  tae  renBima 
piBcticallj  59  per  cent.,  are  dependent  upon  priv&te  aource*  of  mi{ 


A. — Wat»k  Sdppi.ikh:  Pitbljc  akd  othib. 

Iq  Table  II.c*  will  be  fouitd,  with  reapect  to  the  aeven  nrl 
diHtriirU  in  the  countj  of  Westmorland,  the  general  data  u 
population  i  and  the  estimated  number  of  persona  reapcctirelT  s 
water  by  a  public  senioe,  and  of  those  dependent  upon  priTal 
supply. 

F^m  tiu»  table  it  appeuB  that  of  the  aggr^ata  population  of  3- 
it  is  estimated  that  24,242.  or  9~  per  cent,  of  the  whole,  are  ju  pj 
or  other  of  the  public  serricei,  wnile  the  remaining  708,  or  nth 
3  per  cent.,  are  dependent  upon  private  souroes  of  supplj. 


Table  IT.c.  [WESTitOKL.AiiD.3 


!;|  - 


SuuHABY  of  the 

Rbturks 

Urban  Sasitahy  Dibtbicth  situate  m  the  Couo^  of  Wtab 

In  Urbui  Di«a 

PopDla- 

PopnlA- 

baling  PnbH, 
W«er  Supply 

Same  of  Urban 
Sanitarj  DiEtriet. 

a™ 

Kepon.) 

(Prelim- 
mary 

Census 
B*porl. 

(Prelioi- 
ReiK>rt, 

Popnlalion 

Served 

4 

PaWic 
Source. 

deul 

Soore. 

Ambteside  - 

4  37! 

1,98S 

2,360 

^,300    '           6, 

Appleby      - 

1.H55 

1,855 

1,776            — 

Bownesa     - 

995 

1,65S 

2,06S 

i.OOO              b 

8,013 

6W 

1,016 

9^6    ,          JO 

Kendal       - 

13,696 

14,430    1 

Kirkby  Lonsdale    - 

a.s5« 

1.733 

1,802 

1.500            302 

100 

1,269 

1,504 

1,250    '        251 

Total 

IG,2I0 

23,0fll 

2t,9S0 

31.242            708 

In  Table  Ill.c.  are  given  similar  data  for  the  three  rarr 
districts,  and  as  regards  these  districts  it  appears  that  out  of  ar 
estimated  population  of -11,o!^8  persons,  it  is  computed  tbat   onlv 

5 er  cent.,  receive  water  from  public  bo urcea,  while  the  enorruoua  i 
8,&iM!.  or  nearly  !I3  per  cent.,  are  entirely  dependent  upon  private 
supplies. 
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App.  a.  No.  1 

Table  III.c.  [Wrstmorland.]  _       — 

''  On  the  Caoaes 

CUjMMiftitT  of  the  BvovBNB-wi1lii.ni^eeiik>theWaler-6!U{ypl3rof  the  3  j^J^p^" 
J3r   .  .RcBAL  SANiTABV<DnffRtcnr:iD/^r.Olm!it|r.tif;W 


t* 


Name  of  Rural 

Area  in 

Acres. 

(1881 

Census 

Report.) 

Census 
Popula- 
tion, 1881. 

Estimated 

iPopuUi*' 

tion,  1890. 

In  Rural  Districto 

having  Public 

Supply,  Estimated 

Population 

Popula- 
tion of 
Rural 

Districts 
wholly 
depen- 
dent on 
Private 

Sources. 

Sanitary  District. 

Served 

from 

Public 

Source. 

Depen- 

.  dent  on 

Private 

Sources. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

East  Ward 
Kendal 
West  Ward 

183,011 
181,912 
121,940 

18,560 

20,348 

8,225 

12,770 

20,500 

8,318 

1,600 

1,150 

332 

11,170 

19,350 

7,986 

— 

Total 

486,863 

42,138 

41,588 

3,082 

88,506 

— 

B. — Public  Water  Sttppliss  and  Lead  Poibonino. 

In  Tables  V.c*  to  YU.c.  will  be  found  an  analysis  of  the  drcumstances  as 
regards  source,  delivery,  and  distribution  of  the  public  water  supplies  in  the 
county  of  Westmorland;  together  with  information  as  to  the  presence  or 
absence  of  lead  poisoning  in  connexion  with  such  supplies. 

From  these  tables  it  will  be  seen  that  no  led  poisoning  attributable  to  public 
water  supply  has  been  reported  as  regards  this  county.  Three  cases  only  of  any 
kind  are  mentioned ;  one  some  years  ago  at  Kirkby  Lonsdale,  the  patient  being 
a  painter ;  one  more  recently,  a  plumber  at  Kendal ;  and  one  recent  case  in 
the  Windermere  Urban  District,  apparentlT  due  to  drinking  water  horn  a 
private  welly  the  pump  in  connexion  with  which  had  b^n  newly  constructed. 
The  water  from  this  pump,  the  Medical  0£Bcer  of  Health  ascertained, 
contained  an  appreciable  quantity  of  lead. 

As  in  the  case  of  Cumberland,  so  in  Westmorland,  lead  service  pipes  and 
lead  cisterns  are  but  little  used. 

*  There  being  no  county  boroughs  in  Westmoriand  there  is  no  material  for  Table  lY.C. 


NoTiNC  withiTifeTeiiceto  Watsb.  Companixs  in  tbe  Coim^af  Wn 
mhenriKTrckled  bythe  Water  Authontf,  and  tbesevcnlS 
Ara   m    [o  drounutuicei    of    deliwrj  to    Consi 


Fopal»tioa 
the  Water. 


Ambbode,  U&D. 


Amb]«sde      Ou 


Keiulal  UDton 
Ow  and  Water 
Compuiy. 


Windemiere  Dis  ■     WinamiWre,  UjS.D. 
tcicl   Gai    aui  (  Bowneu.  U.S.D. 
WbUt      Com-  I 


OD  Boipaal 
mile*  frgm 
■Lad  paniy  6 


TitiotheWneTSDppliespofiaessedbfURBANSAN-tTABr  DtsTKic 
or  not  the  Water  is  Filtered  or  olherwiie  Treated  by  the  Water  Ai 
together  with  Data  for  each  Sanitary  Area  as  1 
cil'  Lead  PoisoninR  in  conneiion  therenith. 


Nnme  of  Urbao  | 


Dittricis  supplied. 


Ai>plebjr        Cor- 
lioratioii 
Wiiiertork?. 


Uaukvooil.  2  D 


Grasmere     Local 
Board    Waier- 


Kirkbj  Lonsdalt,  U.S.D. 
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»onrce  of  Sources  of  each  Supply,  whether  or  not  the  Water  is  Filtered  or  on  the  Csum 
^h  instance  obtaining  the  Supply ;  together  with  Data  for  each  Sanitary  ^^^  PoiKmii 
Facts  as  to  occurrence  or  not  of  Ijcad  roisoning  in  connexion  therewith,  ^     •  ^^^^ 


Presence  or  absence  of 
Lead  Poisoning  among 

hi^rVWf^T^nr    Whether  Lead  1 

Whether  Lead 

Consamers  of  the  Water 

ner  J?  iiterea  or 
rwise  Treated. 

Senrice  Pipes 
are  used. 

Cisterns  are 
used. 

according  to  Information 

received  from  the  Medical 

Officers  of  Health  to  the 

Districts  supplied. 

5. 

6. 

7. 

8. 

- 

No 

Not  for 
drinking 
purposes. 

None  heard  of. 

sd        through/ 
n  screens.       \ 

No 

No 

None  heard  of. 

No 

Nearly  all  iron 

None  heard  of. 

f. 

Yes 

No 

None  heard  of  as  due  to 

« 

public  water  supply. 

«• 

No 

Very  few 

None  heard  of. 

8TM0RLAND.] 

nty  of  Westmorland,  the  Source  or  Sources  of  each  such  Supply,  whether 
the  several  Sanitary  Districts  in  each  instance  obtaining  the  Supply ; 
ery  to  Consumers  of  the  Water,  and  Facts  as  to  the  occurrence  or  not 


ither  Filtered  or 
ennise  Treated. 

Whether  Lead 

Service  Pipes 

are  used. 

Whether  Lead 

Cisterns  are 

used. 

Presence  or  absence  of 
Lead  Poisoning  among 
Consumers  of  the  Water 
according  to  the  Inlbmia- 

tion  supplied  by  the 
Medical  Officers  of  Health. 

5. 

6. 

7. 

8. 

1               III 
1               III 

No 
Not  stated 

No 
Yes 

No 
Not  stated 

No 
Afew 

None  heard  of. 
None  heard  of. 

None  heard  of. 

None  heard  of  as  due  to  the 
water  supply. 

B     89300. 


D  D 
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App.  a.  No.  13. 


[Westmorland.  ] 

Districts  in  the  Oounty  of  Westmoriand,  the  Soiirce  or  Sources  of  each  PiSrScSw?^ 

the  Townships,  Localities,  or  Places  in  each  instance  obtaininf;^  the  Supply ;  \yy  Mr.  jSwerJ!!.! 
of  delivery  to  Consumers  of  the  Water,  and  Facts  as  to  the  occurrence  or  not 


■'  ■  f«  ■»  . 


I 


Whether  Filtered  or 
otherwise  treated. 


5. 


Whether  Lead 

Service  Pipes 

lire  need.    • 


0.  Filtered  through 

gravel. 
d.  and  e.  Stored  in 

iron  tanks. 


.  ;^ot  treated  in  any 
way. 


Kot  stated 


jjlL 


6. 


Whether  Lead 

Cisterns  are 

used. 


7. 


E^resence  or  absence  of 

Lead  Poisoning  among 

Consumers  according 

to  the  Information 

supplied  by  the  Medieat 

Officers  of  Health. 


8. 


No 


A  fbw ;  bnt 
nearly  all  iron. 


None  heard  of  in  connexiou 
with  any  of  these 
supplies. 


None  heard  of. 


No 


None  heard  of.     . 


/  from  public  sources,  viz.,  400  firom  the  Grange  Local  Board  Waterworks  and 
in  Table  VI.  ▲.  [Laneaihire];>aAd  the  hitter  in  Table  V.c.  [Westmorland].    The 

^  n^tliortof  that  given  in  oolomn  '<5'of  GDablcB  ILc.  and  IILa  t  the  estimated- popuiMiqn 
would  appear  from  Tables  V.c,  VI.c,  and  VII.c. 


-■I 

•.T  ' 


RVl" 
L 


'      irr  ■  '. .. 

•  •      I     ■  •   .  1 


D  D  S 


AnDaNDITM  D. 


The  chemical 


Dkicbii-tii-W  of  the  Ubtbods  adoptecl  in  LtrTEaTloAltOS  ot  Wi 
A.  CUeinieal  Examination. 

a  of  the  selected  irateru  oompris) 

{a.)  Api>«»raiicf  in  'i-fool  (wlie,— The  oiperimcnts  with  th 
were  cmried  out  in  the  usual  way,  and  the  oba«rratiooB 
tarbiditf,  and  reeidae,  afforded  a  rough  indicACion  of  the 
water  as  regards  the  proeenco  of  saHpended  aad  disso|i 
matter. 

(t.)  ReaeH'm  tnlh  tiln)i-/lic  «"lut!on»  of  CoehittetU.  M»tk^ 
Lnanoid. — Thi^e  qnalitativo  obstrvktiona  of  the  rettctioB  i 
with  difl'erenl  and  delicate  iadicaiors  were  regarded  ae  in 
reactioD  of  Boft  moorlaod  watera  being  not  fully-  nndcratooc 
jiresainption  in  faronr  of  one  iudicator  BDCCBediae  where  a 
in  detnonstrating  the  preeeuce  of  aoidity,  or,  it  mi^t  be,  of  > 

(r.l  fie«iifi*f  on  Evaporation, — The  eBtimation  of  the  tod 
carried  out  in  the  nsnal  manner ;  imd  it  was  considered  not 
to  discover  the  loaa  on  igiiitimi.  ae  bearing  on  the  diSeretil 
vegeltible  organic  matter,  and  mineral  matter,  wUea  aabjecU 

{d.)  Ammoniii  (frae  and  albumitioiii). — The  anunonin  waa  i 
WMiklyn'i  process.  Of  each  sample  an  amoaat  ifbb  distilled 
allow  of  four  lots  (each  of  50  ex.)  being  saccesaively  ( 
eeparatelj  NeselBriNed  lif/vry,  and  of  other  four  lots  (each  of 
Bimilarly  dealt  with  after,  ifae  addition  of  the  alkaline  p 
Bolntiou.  The  reason  waa  that  experience  showed  thstt  in 
where  moorlaod  water  was  in  question,  the  kmtaoDia  wat 
given  off,  eo  that  the  last  50  cc.  collected  contained  an 
quantity  of  amtiinnia.     A  considerable  number  of  eiperimen 


|e.)  OridUed  Nitrogen. — The  nitrites  were  determined  qnj 
Qriena'a  napthjlamiue  proeess;  and  the  nitrates  quantjtai 
copper-zinc  couple  proeeas. 

The  determination  of  the  nitrates,  aad  the  presLTicc  o 
nitrites,  was  ot  importance,  as  it  has  been  held  ihat  tbu  sc 
of  waters  largely  depends  on  the  state  of  combination  of  t 
oxygen  contained  in  the  water. 

(/■)    Ofijg-^i     reqvireil    to    OH'li:g    ihe     Onjonir    af-itler.  

required  to  oiidisf  the  organic  matter  waa  determined  t 
prooeafl  ae  modified  by  Blair,  the  water  being  kept  for  twi 
temperature  of  lOC^  C  The  standard  aolutious  were  sodium 
and  potass  in  m  permanganate. 

(p.)  Chl'trine. — The  chlorine  wag  estimated  in  the  nsaal 
Btandnrd  solution  of  ailvcr  DiCrate,  and  a  solotion   of  pota.'isin 

(ft.)  JfttiY'iifB^.— Clarke's  soup  lest  was  used  to  determine  th 

The  importance  of  keeping  a  record  of  the  bardnesH  of  the  i 

no  comment,  since  many  invoatigators  osiert    that   it    i.i   egi 

waters  which  act  on   lead;    that  hard   waters   hardly   ever 

(t.)  Dis»olve(l  (Jj-ygen. — Thresh's  process  waa  nawl  to  e- 
amount  of  the  dissolved  oxygen.  The  precaution  was  take 
having  the  samples  bottles  filled  completely  foil  of  water,  unc 
as  soon  a)t«r  the  collection  as  poassible— the  first  portion  of 
from  the  bottle  for  analyaia,  for  the  determination  of  tl 
oj^gon. 
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(j.)  Iron, — The  preeence  of  iron  was  always  tested  for,  as  a  suspicion  App.a.^ 
existed  that  iron  might,  in  some  way  or  other,  be  a  factor  in  giving  a  q^  the^ 
water  phimbo-solvent  ability.  Lead  Pouc 

(k.)  Acidity. — Whenever  a  water  was  found  to  give  an  acid  re-action  ^ 
with  methyl  orange,  cochineal,  or  lacmoid,  the  amount  of  the  acidity 
was  determined  by  titrating  a  known  quantity  of  the  water  with  a 
decinormal  solution  of  sodic  carbonate.  Phenol-phthalein  was  used  as 
an  indicator,  and  although  open  to  some  objections,  it  was  found  that 
by  its  use  comparable  results  were  obtained.  The  acidity  was  estimated 
quantitatively,  with  the  object  of  seeing  whether  the  plumbo-solvent 
ability  of  a  particular  water,  from  time  to  time,  or  of  one  water  as 
compared  with  another  water,  varied  directly  with  the  amount  of  the 
acidity. 

(Z.)  Ptumbo-Bolvency. — A  determination  of  the  plumbo-solvent  properties 
of  the  various  waters  was  considered  essential ;  but  the  difficulty  arose 
that  of  all  the  methods  in  use,  when  this  inouiry  commenced,  none  gave 
comparable  results.  To  Dr.  Whitelegge  is  aue  the  credit  of  suggesting 
the  filtration  of  the  water  through  lead  shot.  It  was  found,  however, 
that  ordinary  lead  shot  did  not  react  very  sensibly  to  the  influence  of 
acid  waters ;  shot,  therefpre,  was  specially  prepared,  free  from  arsenic 
and  the  other  impurities  which  g^ve  to  ordinary  lead  shot  its  necessary 
quality  of  hardness. . 

The  process  was  carried  out  in  the  following  way : — 

Fifty  c.c.  of  washed  lead  shot  were  placed  in  a  burette,  occupying 
18  inches  of  its  length,  and  the  sample  water  allowed  to  filter  slowly 
downwards  through  the  lead.  The  water  was  collected  in  successive  lots 
of  50  CO.,  and  tested  with  sulphuretted  hydrogen  or  ammonium  sulphide 
for  the  presence  of  lead.  The  amount  of  lead  was  estimated  by  colour- 
titration,  the  standard  solution  of  lead  acetate  being  of  such  a  strength 
that  1  c.c.  was  equivalent  to  1  mgrm.  of  lead. 

The  experiments  were  carried  out  in  a  comparative  manner,  and  the 
precaution  was  taken  of  usin^  fresh  shot  for  each  determination,  the  old 
shot  being  thrown  aside  lest  its  use  should  introduce  a  possible  source  of 
error.  A  note  was  taken  of  the  temperature  of  the  water  during  the 
course  of  the  experiment. 

B.  Bacteriological  examination  of  the  selected  Waters, 

The  bacteriological  examination  of  the  selected  waters  comprised : — 
(a.)  The  estimation  of  the  number  of  bacteria. 

(h.)  The  separation,  and  study  of  pure  culture,  of  the  different  kinds  of 
micro-organisms. 

The  bacteriological  examination  was  conducted  as  follows : — 

The  samples  of  water  were  collected  in  sterilised  tubes,  and  submitted 
to  examination  the  same  day,  as  soon  after  collection  as  possible. 

The  numerical  determination  of  the  bacteria  was  maoe  by  inoculating 
nutrient  gelatin  with  a  suitable  quantity  of  the  water,  and  pouring  tho 
melted  gelatin  iuto  Petri-dishes.  In  the  earlier  experiments  Agar-Agar, 
as  well  as  gelatin,  was  used  as  a  nutritive  medium.  The  cultivations 
were  kept  at  a  temperature  of  20°  C.  and  37°  C,  according  to  whether  the 
medium  was  gelatin  or  Agar.  The  colonies  were  counted  at  as  late  a 
date  as  the  liquefaction  of  &e  gelatin  and  the  crowding  of  the  organisms 
would  allow.  Pure  cultivations  were  made  of  the  different  kinds  of 
microbes  met  with  in  the  investi^tion,  with  the  object  of  discovering 
points  of  distinction  between  the  different  waters,  not  only  as  regards  the 
number  but  also  as  to  the  characteristics  of  the  bacteria  contained  in 
them. 

It  was  thought  that  the  bacteriological  study  of  these  waters  under- 
taken side  by  side  with  the  chemical  experiments,  and  more  especially 
with  the  comparative  experiments^  on  plumbo-solvenoy,  might  perhaps 
establish  a  relation  between  the  abilitv  of  a  water  to  act  on  lead,  and  tne 
number  or  the  species  of  its  contained  bacteria. 


'■■•.-,  t 


_     .       __ 'o-orgftiiiflins  are  prortsioually  ternied  ' 

0,  »nd  Pe»t  Bacterium  Q.  It  ia  not  intended  m  this  paj 
tkooooiit  of  tbuBo  tn~o  Ijocteria ;  their  debcripti'>i]  will  be 
dolAiled  ^port.  Aa  otitlino  only  of  tlitsir  bioIo^ctU  ant 
ohftncteiTatics  is  here  attemptsd. 

DBwairacK,  ia  tababr  tonn,  of  tvo  Bactdux  Isoi.azsd  f 
wbioh  woald  appear  to  bo  caoenUj  related  to  the  obai 
moist  peat  soil  on  moorland  gathering  groiuids. 


(A.)  Where  toond. 
peat  (oil— raielji  in  peat  mier. 

(B.)  How  isolated. 
Uolaled  directly  ttoia  pe&t  aail  bjr  nliitiii  plate  oalcivatioiD ;  aa 
by  iBooolftiiiig  «t«riU  ptai  decoctimi  witli  to  ciceedingly  sm&Il  an 
•nd,  in  the  casei  where  acidity  wu  produced,  nuking  pUit«  cull 

lO  Uorphologicsl  charnclers. 
:11s,  which  are  irregularly  grouptil  lo(;i-lhi?r,  appear 

er  sli|{htly  e 

Biological  chamclers, 
Thi-re  is  do  tiijucfBctioa  of  iht  grlalii 
(o.)  Gruntii  in  gelntio  plate,  auil  ' 
(1.)  MiotOfloopic     appearancea; — Thi'     chief 
poiuts  to  be  noted  in  Btndyiug  thi;  growth  oCtbe 
guperficial  colonie*  are  ;  — 

The  iiidiiiveiit,  nliiiost  traaspureut,  nad    tilm- 
like  chmeter  of  the  jomig  culonieg. 
The  rapid  rate  of  groirtb,  aiiacconipanicd  by 


vLich  (he  caloc 


any  liquefaction  of  tbe  gelati 

spread   over    the    nutrieol   aurfaci , 
r^olar  thiefteniag  of  (he  Incti^rial  m 

The  GduI  appearanec  of  the  colonies  as  nhite  ' 
opaque  pinles,  wiih  lobcd,  flsaured,  luid  raised 
border!!,  and  the  granular  wrinkled  chnracler  of 
tbcir  larfacM. 

duial]  nhile  bndics 

^liBpe.whipheilhcrremuiD  , 

imbedded  in  the  nutrienl  gelalJD,  or,  by  resehiiig 

the  aurfacu  in  their  growth,  spread  oat  Bupei>  | 

Sotally  or  project  ai  small  papiitiB. 


The  deep 
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,1 


0t 

10 


»> 


» 
i 


r 


Peat  Bacterium  O. 


Peat  Bacterium  Q. 


-  '  (S.)  tMicfoeoopic  appearances  (under  a  low 
power)<  <  The 'faperftaial  colopiet  are  grejish 
broiirnin  caloiir.  The  remains  of  the  origmal 
oolony  €aa  usuallj  be  seen  near  the  centre  as  a 

•^daik 'spot^  and  from  this  the  colour  fades 
lowavda  the -periphery ;  the  edge  in  the  older 
coIonieB,howe¥eryis  dark  owing  to  its  greater 
Ihii^nessv  The:  colonies  ha«e  a  granular  and 
striated,  appearance. 

The  deep  colonies  show,  no  special  peculiari- 
ties; thej  are  dark  brown  in  colour  and  £untly 
gn^nlar  in  structure. 


—  App.  a.  No.  18. 

On  the,CaviMS,o 
Lead  PdiSteiiii^ 

—  byMr.Fowerv- 


The  colonies  are  more  ppaque, 
and  their  colour  dasker,  othenfjuse 
the  appeacanoes  are  the  same  as 
inO. 


I      I 


(b,)  Growth  in  |^iatin  puncture -cultiTtttiotts. 


A.  white  eolouiDed  rgmwlh  appean ,  along  Jjl&e 
line  of  the  inoeulation^ccpoppsed  of  niimb^less 
sm/iU .  po^oiii^  which  haYiC .  become  confli^tr— 
the  puncture  has  thus  a  granular  appearance. 
The  marked  development  of  gas  which  occurs 

S'ves  rise  to  the  formation  of  gas  spaces  and 
isures  throughout  the  substance  of  the  nutritive 
medium.  The  growth  on  the  surface  is  com- 
parable to  the  growth  of  the  superficial  colonies 
m  plate  cultivations.  At  first  a  thin  bluish 
white  iridiscent  film  forms  at  the  point  of  inocu- 
lation. Later  the  colony  becomes  opaque  and 
granular  in  character,  and  the  border,  when  it 
has  ceased  to  sfread,  becomes  irregularly 
thickened  and  raised.  In  old  cultivations  fur- 
rows and  radial  thickenings  run  in  tortuous 
lines  over  the  surfiice  of  the  growth. 


The  app^waoce^  are  nearl^y  the 
Bame:a8  in  the  case  of  O,  but' the 
si^fi^ce  grqwtb  is  more  limltecT'in 
extent,  and  of  greater  ihickneiss. 


(c.)  Growth  in  gelatin  stroke  cultivations. 


The  growth  resembles  an  elongated  superficial 
colony  from  a  plate  culture.  It  begins  first  as 
a  bluish  white  film  spreading  in  an  irregular 
fhshion  on  either  side  of  the  moculation  stroke. 
Later  the  surface  of  the  growth  becomes  opaque 
and  granular,  and  the  border  irregularly 
thickened. 


The  appearances  are  nearly  the 
same  as  in  the  case  of  O,  but  the 
growth  spreads  less  in  a  lateral 
direction,  and  is  thicker,  especially 
along  the  edges. 


((f.)  Growth  in  bouillon  cultivations. 

The  liquid  bt comes  cloudy,  but  there  is  no  pellicle  formation.  Gradually  a  white 
bacterial  deposit  collects  at  the  bottom  of  the  tube.  The  liquid  acquires  an  acid 
reaction. 

(e.)  Growth  in  peat  decoction. 

(The  peat  decoction  was  prepared  by  boiling  peat  with  distilled  water,  straining 
through  muslin,  boiling  with  peat  charcoal,  and  filtering  very  slowly  through  filter 
paper.  The  filtration  was  repeated  until  the  liqmd  came  through  perfectly 
transparent,  but  of  a  bright  yellow  or  brown  colour.) 

The  peat  decoction  became  cloudy  in  appearance,  and  acquired  a  distinct  acid 
reaction,  as  well  as  considerable  plumbo-solvent  ability.  Control  experiments 
were  simultaneously  carried  out.  The  action  on  lead  was  tested  by  upward  filtration 
through  lead  shot. 


Moorland  waters  are  known  to  be  acid  in  reaction,  and  to  haye  plumbo- 
Bolyent  properties.  These  waters  are  derived,  for  the  most  part, 
from  the  rain  falling  on  peaty  gathering  grounds.  Part  of  the  rainfall 
sinks  through  the  soil  ana  comes  to  the  surface  again  as  spring  water ; 


^^ 
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,  A.  Xo.  U<    Viut  iht  KTMiU-r  jKirtioQ  MtartkUa  the  peat,  and  eaospes  oalj 

"^nmtot  ""'  '^'  '**  ■<o''*''"><^ ^y  aDCOpeiiit> rainfalls  andaftar  araret 

Iwwaiinti   ooutAi-t  with  thi>  »ot\.    Moiat  peal,  ia  itself  ftcid  in  rsM 

r.  l\-««.        I^ctvria  nra  fonuil  in  mkt,  knd  wiwn  |{>^^*^  >n  peat  dococ 

acidilj  kiid  plum  bo-sol  *eot  ability  of  tbe  liquid.     "Hke  tafa 

aclditj  and  pInmbo-«oUt'Dt  abiL^  cfaserred  in  mooriaad 

tob«timr«il  totbo  iraahinRoutor  the  products  «f  tbefiftp 

baobuta  (nun  the  Bubatanc«  ef   peat    soil.      It    is    to   b4 

aouagf,  muist.  nnd  untritious  aluuact«r  of  pe«t  aoQ  woaU 

IM  £*el«|iDi«nt  of  tbctw  baotM-ia.      Their  jmmenc*  in  i 

MOtdtalat.  and  not  eaiwall}-  mlatcd  lo  the  aowfi^  of  ite  w« 

lik^lkat  tbaaoiBicro-organicou  voald  Snd  snS«^entan« 

far  ua  •serctBr  □!  (hrir  arid-pniduciug  Auictioa.     It  ^aa 

^^htV-i  1 r  '  ''"■•'•i--i^-tj-if  iinir  inil  u  tf  ■ 

and  whdUv  dae  to  the  lift  hislorr  of  Ibeae  or  ntfin  nt^ 
>  oouples  <iup,  l>ui  it  is  ptofaable  that  rWimaiial  ■•  wd  i 
0lMai^arvcutit.-«Tuvdinlhe|)r«dMtMBorBbeMMdi^.  I 
ba.  tl  IS  important  to  min  Bo4e  thai  i,m)  moovtead  iia^n 
an  aoMl  in  rraetton  uid  han>  plntabOi^olTent  MbaIitiaH>  i 
Midi  (r)  Umbo  baotoria  an  laond  in  p«ttk  aid  vImi 
dDCo«tMMi  give  me  lo  acidhv  and  plm   '  ' 
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No.  14.  app.a.]n 

Ou  Cholen 

Keport  on  Cholera  in  Germany  during  the  Winter  of  1892-93;    2SSo?i8 

by  Dr.  F.  W.  Barry.  byDr.W 

In  continuation  of  my  observation  of  the  Western  diffusion  of  cholera 
pablished  in  the  last  Annual  Report*  I  Imve  the  honour  to  submit  the 
following  account  of  certain  outbreaks  of  the  disease  that  occurred  in 
Grermanv  during  the  winter  of  1892-93,  and  which  must  be  regarded 
as  direct Iv  connected  with  the  diffusion  of  1892. 

The  epidemic  of  cholera  in  the  Grerman  Empire,  which  commenced 
At  Hamburg  on  August  16th,  1892,  had  up  to  November  19th  of  that 
year  attacked  upwards  of  18,500  persons,  and  had  caused  over  9,500 
deaths.  By  the  middle  of  Novem1)er  the  disease  had  become  practically 
extinct  in  Germany,  but  in  December  1892  and  in  the  earlier  months  of 
1893  the  three  following  outbreaks  of  cholera  were  observed : — 

(a,)  One  at  Hamburg,  commencing  on  December  5th,  1892,  and 
terminating  on  March  3rd,  1893.  In  this  outbreak  64  cases  of  cholera 
'Were  recorded,  of  which  17  proved  fatal,  and  from  this  group  of  cases 
infection  was  conveyed  to  five  other  places,  where  it  gave  rise  to  11 
attacks,  of  which  three  were  fatal. 

(&.)  A  second  at  Altona,  commencing  on  December  23rd,  1892,  and 
terminating  on  February  12th,  1893.  In  this  outbreak  45  cat»es  of 
cholera  were  recorded,  of  which  24  proved  falsi ;  and 

(c.)  A  third  in  the  Provincial  Lunatic  Asylum  at  Nietleben,  on  the 
River  Saale,  near  Halle,  commencing  on  January  14th,  1893,  and  termi- 
nating on  February  13th.  In  this  outbreak  122  cases  were  recorded,  of 
which  52  proved  fatal.  From  Nietleben  cholera  was  conveyed  to  four 
Other  places,  situate  lower  down  the  Biver  Saale,  where  it  gave  rise  to 
13  attacks,  of  which  four  were  fatal. 

All  three  outbreaks  have  been  very  fully  investigated  by  Professor 
Koch,f  ;  that  at  Hamburg  also  by  Drs.  Reincke;]^  and  Ga£H£y§  ;  and  I 
propose  to  quote   at  considerable  length  from   the   reports   of  these 

fentlemen,  as  the  outbreaks  in  question  were  of  exceptional  interest 
rom  an  etiolomcal  point  of  view. 
(a.)  The  after-epidemic  in  Hamburg, — ^As  already  stated,  the  first 
case  of  cholera  occurred  on  December  5th,  1892,  and  the  last  on  March 
3rd,  1893.  Including  those  only  slightly  affected,  and  a  few  who 
showed  no  signs  of  disease  except  the  presence  of ''  commas "  in  their 
dejecta,  6i  persons  were  attacked,  and  of  these  17  died.  In  the 
following  Table  I.,  is  given  a  daily  record  of  the  cholera  cases  and 
deaths  as  reported  by  Dr.  Reincke,  during  the  period  under  considera- 
tion, from  which  it  will  be  seeu  that  considerably  more  than  half  the 
cases  occurred  during  the  last  fortnight  of  the  year. 


*  See  Supplement  to  the  22Dd  Atinniil  Report  of  the  Local  Government  Board, 
1892-93,  pp.  117-236. 

t  Die  Cholera  in  Deatschland,  wfthrend  des  JWinters,  1892  bis  1898.  Von 
Professor  K.  Koch.  Zeitschrift  fQr  Hygiene  and  Infectionsknuikbeiten.  Fanfsehnter 
Band,  1893,  pp.  89-165. 

X  Bcricbt  des  Medicinal  Inspectonts  fiber  die  Medicinische  Statistik  des 
Hamborgischen.     Staates  fQr  das  Jahr,  1892,  pp.  44-50. 

§  Die  Nach-Epidemie  im  Winter  1892-98.  Von  Dr.  Georg  Ga£Eky.  Arbeiten 
ana  dem  Kaiteriicben  Gefondheitiamte.  Zebonter  Band,  pp.  99-115.  Berlin,  1894 
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by  Dr.  Ban;'. 


Arr.  A.  So.it.    coDSQmption,  aueli   as  wiit*r,  when  explosions  occur   r&niog  Meori 
ing  to  tliH  nature  of  the  vehicle. 

The  Ilflinburg  summer  epidemic  beloQ^l  at  lirsl  ^xclnsiT-eljr  M  At 
first  tjpe,  but  towanis  its  end  pA«e'-il  into  the  seuiixl.  Tbe  lli^n 
winter  epidemic,  on  tlie  other  hand,  niaint4uned  almost  catirdj  ■ 
second  tjpe  during  its  whole  duration,  iliiiI  b  tendency  to  fi<rm  cnM 
characterised  it  from  the  first.  Pi-om  a  reference  to  Plan  I.  it  will  h 
observed  that  one  of  these  centres  was  situate  in  XeuslwJl,  »  secnoda 
Sanlct  Oeor^,  and  a  third  in  Sanki  Fuuli.  The  eentres  iu  NetetailtMl 
Sankt  Georg  are  regarded  by  Professor  Koch,  as  kaviiig,  pntMUt. 
origioaled  in  undelecleit  stragglers  of  the  »iummer  epidomic,  aod  thl  ii 
Saiikt  Pauli  oa  having  had  its  origin  parlli-  in  A>t«>ita  nitd  pwilTn 
Neusladi.  He  further  points  out  that  it  wae  a  %-ery  chanwicnn 
feat'jre  of  the  after-epidemic  "  that  the  patients  belonged,  wil&otf 
"  exception,  to  the  lowest  stratum  of  the  pupulation.  Xbey  wen  pmpic 
*'  without  work  and  wiihont  homes;  drunkards  living  in  eomaiM 
"  lodging-houses  and  spiiit  shops,  itinerant  hawkers  who  8ol(l  aaidns. 
"  sausages,  or  the  like,  mid  whose  trade  led  them,  too,  into  such  hmMt; 
"  sailors,  dock  labourers,  persons  under  police  arrest,  &c.  la  all  t^ 
"  cases,  except  eight,  lelation  to  persons  who  hnd  su^red  baa 
"  cholera  and  fixtm  whom  the  infection  might  have  been  directlw 
"  indirectly  caught  was  proved,  •  •  •  A  commoo  cause,  «iicii  ti 
"  the  influence  of  the  soil,  the  watei*,  or  the  like,  certainly  did  iwt  risi 
*'  in  this  epidemic.  The  wbIm'  supply  was  out  of  the  question,  for  lit 
"  district  affected  did  not  coincide,  aa  in  summer,  with  the  sphere  nflV 
**  water  supply.  The  Kiil  might  have  seemed  open  la  suepieioo,  ailli 
"  disease  was  restricted  to  certain  localities.  In  this  case,  howefVi 
•'  the  place  could  not  Iw  the  decisive  factor,  but,  oa  the  eontmy.lfe 
"  people  resident  in  the  place,  for  the  disease  always  oeAsed  the  momtf 
"  the  paiienls  and  the  suspected  were  removed.  Had  tho  infnsis; 
"  agent  been  inherent  in  the  locality,  fresh  cases  should  have  ocairreif— 
"  despite  the  removal  of  the  infected  persons — among  those  who  ftvAi 
"  viBited  the  houses  in  quesiioii.  The  only  remaining  explauation  i» 
"  that  tbe  disease  was  transmitted  from  person  to  person,  tad  thif 
"  explanation  is  decidedly  suppoited  by  the  chain-like  conniMiuD  of 
"  most  of  the  cases." 

Although  it  may  be  assumed  that  water  did  not  play  the  part  of  « 
general  factor  in  this  after- epidemic,  its  influence  as  a  pmpagaior  <A 
cholera  was  not  entirely'  absent ;  for  from  the  inve.itigntioDs  made,  there 
is  little  doubt  that  it  had  to  do  ivith  an  outbreak  among  the  crews  of 
two  ships  that  lay  in  Hamburg  harbonr,  the  "  Morciano^"  and  the 
"Gretchen  Bohlen."  The  former  ot  these  was  moored  at  the  Asa 
Quay,  near  a  closet  which  is  said  to  have  been  used  by  ■  workmsn 
sufTeriug  from  cholera.  On  the  8th  January,  two  of  tbe  crew  woe 
taken  to  the  hospital,  suffering  from  cholera ;  the  remainder,  24  in 
number,  were  also  removed  for  observation  purposes,  and  four  stigbi 
cases  of  cholera  were  confirmed  amongst  them.  The  vessel  was  lakes 
to  the  Strandhafen  whilst  she  was  in  course  of  disinfection,  and  bv 
frozen  closets  were  there  thawed  (January  12th),  and  the  coot«nti  <&»- 
cbaiged  into  the  water.  The  SS.  "  Gretchen  Bohlen "  was  mocnd 
close  to  the  "  Mnrciano,"  and  three  days anerwards  (January  15th)  two 
cases  of  cholera  broke  out  on  board  the  former  vessel.  Upon  exiut ' 
tion  of  the  rest  of  the  crew,  17  in  number,  four  more  alight  case 
cholera  were  confirmed.  It  was  ascert^ned  that  these  men  bad,  like 
the  men  on  the  "Murciano,"  drunk  much  water  taken  directly  from  the 
harbonr,  at  points  which  must,  from  the  circumstances  related  above, 
have  been  specifically  polluted  by  cholera  dejecta. 
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Although  the  winter  epidemic  in  Hamburg  was,  compared  with  that     App.  a.  No.  14. 
'hich  occurred  in  the  cily  in  the  previous  Bummer,  very  slight,  it  was  on  Choien  iu 
ot  without  its  offshoots.     In  the  beginning  of  January,  a  man  travelled   ^^T^^f^^l^ 
rom  Hamburg  to  Schwerin,  and  died  there  from  cholera.     Four  cases   by  Dr.  Barry, 
yere  carried  from  Hamburg  to  Elmshom  in  the  Pinneberg  district. 
\.nother  case  the  cause  of  which  was  stated  not  to  have  been  completely 
cleared  up,   is  said  to  have  occurred  near  Hamburg,  at  Ostorf,  also  in 
the  district  of  Pinneberg.     On  January  6th,   a  ship's  carpenter  who 
had  worked  in  that  part  of  Hamburg  harbour  in  which  the  ''  Murciano  " 
was   moored,  died  of  cholera  at  Neuhof,  on  the  island  of  Wilhelmsberg, 
in  the  Elbe.     Three  cases  of  cholera  occurred  at  Schulau,  and  one  at 
the  adjacent  town  of  Wedel.     These  cases  could  not  be  traced  directly 
to  Hamburg,  but  the  water  of  the  Elbe  would  appear  to  have  formed 
the  connecting  link. 

The  comparatively  light  fatality  observed  during  the  winter  epidemic, 
namely,  26 '  5  per  cent,  of  the  cases  attacked,  was  probably  not  due  to 
any  lessened  virulence  of  the  disease,  but  to  the  fistct  that  many  sliglit 
cases — cases  in  which  the  presence  of  cholera  bacilli  was  confirmed,  but 
which  presented  very  slight  symptoms,  or  none,  of  cholera^ — were 
included  amongst  the  attacks. 

(6.)  The  Winter  Epidemic  in  Altona. — In  Table  IL  is  given  a  daily 
record  of  the  cholera  cases  and  deaths  i*eported  to  have  occurred  at 
Altona  during  the  winter  of  1892-03,  from  which  it  will  be  seen  that 
the  first  case  took  place  on  December  23rd,  at  about  the  time  when 
the  winter  epidemic  in  Hamburg  was  at  its  height,  and  that  upwards  of 
two-thii-ds  of  the  total  cases  were  recorded  during  the  three  weeks  ended 
February  Uth,  1893. 

Table  II. 

Daily  Record  of  Cholera  Gases  and  Deaths  during  the  Winter  of  1892-93 

at  Altona. 
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This  winter  epidamic  in  Altona  bore  bd  entirely  different  chaxteut 
froiti  that  which  prevailed  in  the  Bummer.  In  the  summer  of  It*fi2,tli« 
great  mnjority  of  the  patients  were  connected  with  Ilambarg,  inJ  in 
oil  probabihty  hail  caught  the  infection  on  Hnraburg  soil,  cr  from 
persona  who  had  brought  it  thence.  Now,  on  the  cimtrary,  according  to 
Profe?w>r  Koch,  "  the  patients  were,  with  few  esceptioos,  persons  whose 
"  ilhiess  could  not  possibly  be  explained  in  that  way.  Th^y  were, 
"  for  instance,  workmen  in  fairly  gooil  circnni stance,",  whose  werk  did 
"  not  require  them  logo  to  Hamburg;  women  of  the  middle  clasi; 
"  little  chililren  who,  owing  to  the  cold  weatlier,  had  not  even  been  out 
**  of  the  house ;  a  one-year's  service  soldier ;  inmates  of  the  hospital 
"  who  had  been  conBned  to  bed  for  weeks,  and  had  not  come  into 
"  contact  with  anybody  outside ;  and  n  prisoner  who  fell  ill  after  12 
"  days'  sohtary  confinement.  There  was  no  connexion  wbatCTer 
"  between  any  of  these  cases.  The  simultaneous  epidemic  in  Hamburg 
"  was  restricted  without  exception  to  the  lowest  stratum  of  tb«  popola- 
"  tion,  whereas  in  Altona,  only  one  of  the  patients,  a  homeless  wotnao, 
"  belonged  to  tlie  lowest  class  ;  all  the  rest  were  persons  who  coold  not 
"  haT«  caught  the  disease  by  immediate  transmission  from   uacIe«DlT 
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**  people  crowded  together  in  unhealthy  rooms.  Evidently  the  ctiulw  Arr^A^Xm 
"  in  Altooa  was  of  a  quite  different  type  from  that  in  mmboig,  and  onOlMlanfi 
'V  the  only  explanation  of  the  phenomena  was  that  the  infectious  matter  (inwmmfmi 
''  was  scattered  all  over  the  town,  but  only  scantily."  ^iSr^&urSr 

The  water  supply  was  at  once  suspected,  for  it  was  clear  from  the 
position  of  the  Altona  waterworks,  situate  as  they  are  below  Hamburg, 
that  any  accident  to  the  filtration  works  might  lead  to  the  distribution 
of  cholera-infected  matter  by  the  water  service.  That  disturbances  in 
the  working  of  the  Altona  filters  did  actually  occur  immediately  before 
the  outbreak,  and  that  the  presence  of  cholera  bacilli  was  demon- 
strated  in  the  Elbe  water  and  in  the  water  of  the  Altona  waterworks 
before  filtration,  has  been  fully  set  forth  in  Professor  Koch's  paper  on 
*'  Water  Filtration  and  Cholera,"  published  in  the  Medical  Officer's  Uiat 
Report.* 

Although  there  is  little  doubt  that  the  dissemination  of  cholera  in 
Altona  was  primarily  caused  by  the  distribution  of  infective  matter 
through  the  water  service,  in  several  instances  the  infection  was  at  a 
l&ter  date  conveyed  through  other  channels.  In  two  or  three  groups 
of  cases  it  was  transmitted  from  one  member  of  a  family  to  another, 
whilst  one  secondary  group  of  cases  is  of  special  interest,  and  must 
be  referred  to  in  some  detail.  An  account  of  this  outbreak  may  be 
summarised  from  Professor  Koch's  Eeport  already  referred  to. 

In  the  Ottensen  quarter  of  Altona  there  is  a  small  group  of  houses 
arranged  in  courts,  which  were  erected  after  the  great  Hamburg  fire  of 
1842  in  order  to  provide  shelter  for  the  burned-out  people  as  soon  as 
possible.  These  courts,  which  bear  the  name  of  "  Ijang  Jammer," 
are  inhabited  by  about  270  poor  people.  The  houses  are  not 
connected  with  the  public  water-supply,  but  obtain  their  water  from 
an  old  pump  well,  situate  near  the  entrance  to  one  of  the  courts. 
During  the  summer  epidemic  of  1892,  two  isolated  cases  only  of  cholera 
had  occurre<l  in  the  ''  Lang  Jammer  :  "  so  that  when,  in  one  week  of 
the  winter  outbreak,  nine  attacks  with  seven  deaths  took  place  there, 
whilst  the  neighbourhood  remained  free,  attention  was  at  once  directed 
to  the  special  circumstances  of  the  place,  with  a  view  to  ascertaining 
the  reason  of  this  exceptional  cholera  incidence.  As  already  stated,  the 
water  supply  was  obtained  from  a  well.  This  well  was  so  placed  at  the 
lowest  part  of  the  court  in  which  it  was  situate  tliut  all  liquid  on  the 
surface  of  the  court  had  a  natural  flow  towards  it.  Under  ordinary 
circumstances,  the  fouling  of  the  well  was  provided  against  by  drains 
leading  from  gulleys  to  a  sewer  in  the  street  The  water  of  this  well 
had  been  examined  early  in  1892,  and  wae  then  found  to  be  fit  for  use. 
As,  however,  this  water  was  suspected  of  having  been  the  cause  of  the 
diffusion  of  cholera  in  the  winter  outbreak,  a  bacteriological  examination 
of  it  was  made  on  January  31st,  1893,  with  the  result  that  the  presence  in 
the  water  of  large  quantities  ofKoch's  comma-bacillus  was  demonstrated. 
The  outbreak  ot  cholera  in  the  '*  Lang  Jammer "  began  on  January 
20th  and  ended  on  February  1st,  so  that  if  the  water  had  played  a 
part  in  the  diffusion,  it  must  have  become  infected  some  days  before 
January  20th,  and  on  further  inquiry,  it  was  ascertained  that  from 
December  21st,  1892,  to  January  24th,  1898,  there  had  been  a  hard 
frost,  and  that  during  that  period  the  gulleys  were  frozen  up,  and 
slops  and  other  filth  passed  unchecked  to  the  well^  Here  it  was 
-  ascertained  that  liquid  filth  obtained  access  to  the  water  through  chinks 
'I  in  the  wall  of  the  well.    After  the  well  was  closed  no  further  cases  of 

*  Sopplement  to  tb«  S2nd  Annual  R«port  of  the  Local  Govtmrnent  Board,  1692- 
93,  Appendix  C,  pp.  448-455. 


432 

An.  &.M».  u.   cholem  occurred  in  tliat  quarter.     It  may  be 

OnCaiaiBnin      ing  the  yard,  on  ihe  occurrencfl  of  ihe  fir 

Sr^SSSwS-  '1"'""  f"*""  ^^  ™6"  *""^1'  ''f  carbolic  «ci( 

iijr  riT.  Buny.    '  it«  way  in  the    first  instance    into    the    "  I 

dtacov«iPil.     The  lost  cholera  case  in  Allona. 

12th  ;  the  total  cfttws  recorded  beiog  45  with 

fntality  of  53-3  per  cent. 

(c)  Cholera  at  Nietle&en. — The  liioatic  asyli 
VA9  the  Bont  of  a  peculiarly  ioteresting  outbr 
IfiHa,  which  was  regarded  as  nn  offshoot  of  th 
The  asvlum,  which  wiu  buih  in  1840,  cont 
PUn  II.,  of  &  number  of  ijptached  paTilloos.  ( 
asvlum  contBined  436  male  patients,  375  fen 
wfio  had,  anil  56  nho  ba<l  not,  tbeir  uie-. 
altogether,  a  population  of  991  persons.  Oi 
living  in  thnt  ^iiirt  of  the  buildiug  marlced 
attncketl  with  cholera,  and  died  the  same 
(January  I5lh)  u'tx  cases,  all  of  which  wen 
I6tb,  there  were  eleven  further  cases,  eight  of 
eighteen  cases  occurred  in  eleven  diflerent 
buildingB  of  the  Hsytum.  Prom  this  time  or 
reported  until  Februnry  13th,  by  wliicfa  lime 
s&d  52  dt^aths.  The  sequence  in  point  of  tim 
in  the  following  TaWo  III. : — 


Daily  Bkcobu  of  Cholera  Cases  and  0i 
LuxATic  AsrH'M  during  January  un 


Attnoks.     Di 


Of  the  122  cholera  patiL-ntK,  6;! 
59  were  women,  including  seven  attendants  a: 
In  order  to  give  an  esact  view  of  the  local  d 
the  following  Table  IV.,  taken  from  Professiir 
break  is  appended,  tii  this  table  are  given  i 
the  asj-lum,  the  number  of  beds  in  each  de 
inmates  on  the  day  when  cholem  broke  out,  an 
of  Iheir  . 
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Table  IV.  app.  A.^o.l4. 

Showing,  as  r^ards  the  seTeral  Departments  of  the   Nietleben  Oermaiyiiithe 
Lunatic  Asylum,  the  Number  of  Beds,  the  Number  of  Inmates,  {^  dtI^bm^"** 
on  January  14th,  1893,  and  the  Number  of  Persons  attacked  by 
Cholera  in  each  Department  with  the  Date  of  Attack  in  each 
Case. 

(a.)   The  Men's  Side, 


§•2 


Department. 


c^4 


«  I  ci 


a 
7^ 


Cholera  Cases 
recorded. 


Remarks. 


Pavilion    for     curable     male 
patients,  lower  storey  (A  L). 

Pavilion     for     curable     male 
patients,  upper  stor^  (A  II.), 


Rivilion    for     curable     male 
patients,  lower  storey  (B  I.). 

Pavilion     for     curable    male 
patients,  upper  storey  ( B.  IL). 

Pavilion    for    incurable    male 
patients,  lower  stony  (C  I.). 


90 
9 

S4 

S4 
iO 


Pavilion    for    incurable  male  '    61 
patients,  upper  storey  (C  lL).i 


Pavilion    for    incurable    male  ■ 
patients,  lower  storey  (DL)  j 

Pavilion    for    incurable    male 
patients,  upper  storey  (D II.). 

Male  Observation  Wards  (E)  . 

Men's  Pavilion  (P) 


Men's  Hospital  (O) 

Male  Receiving  Wards  (B) 

Men's  Pa>'ilion  (S) 

Men's  Pavilion  (T) 
Men's  Pavilion  (U) 

Men's  Pavilion  (Y) 


Men's  Pavilion  (W) 


54 

46 

SO 
83 

86 
88 


28 
8 

84 
38 

18 

48 


44 
44 


48 

29 
32 

28 

82 

87 
86 

36 


44 


2  (Jan.  14, 24). 


4  (Jan.  23, 24^  24^  24). 


4  (Jan.  16^  20, 23, 26). 


4  (Jan.  16, 20,  28,  Ptob. 
10). 


6  (Jan.  19,  19,  22,  19, 

6  (Jan.  20,  20,  22,  22, 

23). 

7  (Jan.  17.  17,  20,  20k 
20,21.22). 

2  (Jan.  18,  Feb.  4). 

7  (Jan.  16,  16,  17,  17, 
17, 17. 20). 

2  (Jan.  22, 22). 

7  (Jan.  16.  15,  15,  16, 
18, 18, 24). 

6  (Jan.  16,  16,  16,  20, 
20). 

4  (Jan.  18, 24, 24^  26). 

1  (Jan.  21)  a  female 
attendant). 

1  (Jan.  26)  an  incur- 
able patient  em- 
ployed in  the  disin- 
recting  bouse. 

8  (Jan.  22,  Feb.  1,  13) 
three  female  atten- 
dants. 


Seven  patients  of  the 
first  and  the  second 
class  with  one  atten- 
dant. 


Sixteen  patients  of  the 
first  and  the  second 
class  with  two  atten- 
dants. 


Used  immediately 
after  the  ontbreac 
of  the  cholera  as 
a  cholera  hospitaL 
The  patients  in  (Y) 
were  removed  to 
other  departments. 


J 
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ihe  phoYlB\<mSj  were  set  aside.  The  Orttistrucdon  and  the  inafmnifiumi  j/f  A^^-  4j  ib 
the  water  syftem,  which  receives  its  supply  from  the  Wild  Haab,  i^ftiff^  /^i, 
described  Itt  Professor  Koch's  paper  on  "Water  Filtration  and  Cholifrtt/'  *^*^t 
pnblidbed  in  the  Snpplemeht  to  the  last  Annual  Report  of  the  lloanl.  hy  u!, 
('iSle^' Appendix  C,  pp.  444-448.)  Its  main  course  it  indicAtinl  in  Plan  1 1 , 
^  Clos^  to  the  Wild  Saale  lie  the  filters,  from  which  an  nndergroiind  Irmi 
*<  'p^e  leads  the  water  to  the  pumping  station  at  the  foot  of  the  hill.  It 
'^'  is  thence  pumped  into  high  reservoirs  in  buildings  2  and  3,  when(i<{  it 
**''{&'  distributed  all  ovet  the  establishment  by  pipes.  Another  svst<mi  of 
^^^^\pm  iciollects  the  dirty  water  from  the  sinks,  waterelosets^  bath-roomt, 
''- kitchens,  &c.,  andkads  it  into  two  main  sewers  which  begin  at  building 
<*  2- and  go  in  opposite  directions  to  the  sewage  fields  on  the  slopes  of 
*^  hill  tfn  b6th  sides  of  the  establishment.  These  sewers  are  of  mason 
'*  wt^rk,  are  provided  witJi  manholes  and  aro  up  to  date  in  every 
'^  ffespect.  The  sewage  fields,  too,  are  properly  laid  out. '  They  ctms^t 
^^  bf  horizontal  beds  rising  one  above  the  other.  Their  soil  is  dMfihe<l 
^^tcf  a- sufficient  depth.  The  effluent  winter  ^is  collected  in  a  main 
*^  <3t>nduit,  and  led  in  open  ditches,  both  from  the  noithem  and  the 
^  sonthem  sewAge  field  into  a  dirty  little  brook  called  the  Saugraben.'' 
To  the  fact  that  this  same  brook  flows  into  the  Wild  Saale  at  a  very 
short  distance  above  the  intake  of  the  asylum  waterworks  and  to  the  grave 
oibj^tion  to  such  an  arrangement  of  the  sewerage  and  water  systems, 
MUttftidb'  has  been  called  in  Pn^essor  Koch's  paper  referred  to  above. 
In  that  paper  he  pointed  out  that,  as  managed,  much  of  the-^water 
supplied  to  the  establishment  was  allowed  to  pass  through  the  sand 
filters  almost  un filtered.  As  a  consequence  of  this,  it  was  clear  that  if 
infective  matter  was  pumped  from  the  Wild  Saale,  there  would  be  no 
difficulty  in  its  distribution  throughout  the  institution.  Upon  inquiry, 
it  was  found  that  immediately  prior  to  the  outbreak  of  cholera,  the 
sewage  fields  had  been  frozen,  and  the  asylum  sewage  had  consequently 
found  its  way  into  the  Wild  Saale  practically  untreated.  Upon  bacterio- 
logical examination  being  made,  cholera  bacteria  were  found,  on  the 
women's  side  of  the  asylum,  in  the  sewage  at  the  point  where  it 
entered  the  sewage  fields,  in  the  sewage  fields  themselves,  and  in  the 
effluent  from  the  sewage  fields.  On  the  men's  side  they  were  found  in 
the  sewage,  both  before  and  after  its  passage  over  the  sewage  fields. 
They  were  further  found  in  the  water  of  the  Wild  Saale,  also  below 
the  mouth  of  the  Saugraben,  in  the  water  immediately  after  it  had 
passed  through  the  filters,  and  in  a  sample  taken  firom  one  of  the  water 
pipes  in  tke  asylum  itself.     Once  more  to  quote  Professor  Kock  : — 

''  The  immediate  cause  of  the  explosive  outbreak  at  Niet^ebf  n  is 

*'  thus  rendered  perfectly  clear.     Infectious  matter  must  have  been 

'*  brought  into  the  asylum  in  some  way  or  other,  then  passed  with 

"  the  dirty  water  of  the  establishment  over  the  frozen  sewage  fields 

''  into  the  Saugraben,  from  the  Saugraben  into  the  Wild  Saale, 

'^  and  from  the  Wild  Saale  through  the  water  conduit  back  to  the 

''  asylum.     The  water  was  accessible  to  all  the  inhabitants  of  the 

''  establishment,  and  an  explosive  epidemic,  attacking  the  whole 

*'  asylum,  more  or  less  equally,  according  to  the  quantity  of  specific 

"  infective  material  in  the  water,  the  rehilions  of  the  inmates  to  the 

''  water,  and  their  individual  predisposition,  was  inevitable,  and 

"  accordingly  took  place." 

Many  of  the  later  cases  were  no  doubt  due  to  secondary  infection. 

How  cholera  was  introduced  into  the  asylum  in  the  first  instance  was 

not  satisfactorily  made  out,  but  it  was  suspected  that  it  was  brought  by 

one  or  other  of  certain  attendants  who  had  come  to  the  asylum  shortly 

before  the  outbreak.     It  was  ascertained  as  r^ards  one  of  these,  who 
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No.    15.  AFP.  A, 

Memoua.ndum  on  the   Progress  of  the  Sanitary    Survey  made  in  Outhei 
1893,  in  Anticipation  of  Cholera  ;   by  Dr.  Barry.  (Chofe» 

A  summary  of  the  results  of  the  emergency  survey  undertaken  in  d^^'bS 
anticipation  of  cholera  in  the  summer  and  autumn  of  1892  of  the  Port 
and  Riparian  sanitary  districts  of  England  and  Wales  has  already  been 
published  in  the  supplement  to  the  Board's  Report  for  1892-93,  pages 
237-325.  Early  in  1893  a  further  complete  and  systematic  Survey  of 
the  Ports  and  Riparian  sanitary  districts  of  this  country  was  commenced, 
and  continued  throughout  the  year.  This  duty  was,  under  my  general 
supervision,  entrusted  to  Mr.  T.  W.  Thompson,  Dr.  Theodore  Thomson, 
Dr.  Copeman,  Dr.  Bulstrode,  and  Dr.  Reece,  of  the  permanent  medical 
staff.  During  the  year  the  whole  of  the  60  Port  sanitary  districts  were 
inspected  in  the  above  sense,  and  35  urban  and  0  rural  Riparian 
sanitaiy  districts  were  similarly  inspected,  as  to  the  exercise  of  their 
functions  respecting  shipping.  Lists  of  these  districts  will  be  found  in 
the  following  Tables  I.  and  II.,  and  their  topographical  position  is 
indicated  in  the  annexed  Map  I.  The  results,  in  detail,  of  the  inspection 
of  the  whole  co&st  line  visited  in  connexion  with  the  Cholera  Survey 
during  1893-94  will  appear  in  a  separate  volume. 

Table  I. — Port  Sanitary  Districts  inspected  during  1893. 


Name  of  Port 

T                         J 

Name  of  Port 

T                        ^ 

Sanitary  District. 

Inspector. 

Sanitary  District. 

Inspector. 

1.  Barnstaple   - 

Dr.  Bolstrode. 

82.  Littlehampton 

Dr.  Theodore  Thom- 

2. Barry  and  Ca- 

son. 

doxton 

Mr.  T.W.Thompson. 

88.  Liverpool     - 

Mr.  T.W.Thompson. 

8.  Beaumaris    - 

Dr.  Reece. 

84.  London 

Dr.  Theodore  Thom- 

4. Blyth  (River) 

Mr.  T.W.Thompson. 

son. 

5.  Boston 

Cr.  Copeman. 

85.  Lowestoft 

Dr.  Copeman. 

6.  Bridgwater  - 

Mr.  T.W.Thompson. 

86.  Maldon 

Dr.  Reece. 

7.  Bristol 

»*                         >9 

87.  Milford 

»        ** 

8.  Cardiff 

ff                         tt 

38.  Newhaven    - 

Dr.  Theodore  Thom- 

9. Cardigan 

Dr.  Reece. 

son. 

10.  Camanron    - 

»«        »> 

39.  Newport 

Mr.  T.W.Thompson. 

11.  Chepstow 

Mr.  T.W.Thompson. 

40.  New     Shore- 

12.  Chester 

Dr.  Reece. 

ham 

Dr.  Theodore  Thom- 

13. Colchester    - 

»»         »» 

son. 

14.  Cowes 

Dr.  Theodore  Thom- 

41. Padstow 

Dr.  Bulstrode. 

son. 

42.  Penzance 

M                           »f 

15.  Dartmouth  and 

43.  Plymouth     - 

t»                           »» 

fotnes 

Dr.  Bulstrode. 

44.  Poole 

>t                           t> 

16.  Deal- 

Dr.  Theodore  Thom- 

45. Portsmouth  - 

Dr.  Theodore  Thom- 

son. 

son. 

17.  Exeter 

Dr.  Bulstrode. 

46.  Preston 

^r.  T.W.Thompson. 

IS    Falmouth  and 

47.  Rochester     - 

Dr.  Theodore  lliom- 

Truro 

»»            »» 

6on. 

19.  Faversham    - 

Dr.  Theodore  Thom- 

48. Sandwich     - 

>»                tf 

son. 

49.  Scilly    (Isles 

20.  Fleetwood     - 

Mr.  T.W.Thompson. 

of) 

Dr.  Bulstrode. 

21.  Fowey 

Dr.  Bulstrode. 

50.  Southampton 

Dr.  Theodore  Thom- 

22. Gloucester     - 

Mr.  T.W.Thompson. 

son. 

23.  Grimsby 

>i              >» 

51.  Sunderland  - 

Mr.  T.W.Thompson. 

24.  Hartlepool     - 

**              tf 

52.  Swansea 

Dr.  Reece. 

25.  Harwich 

Dr.  Recce. 

53.  Tees  (River) 

Mr.  T.W.Thompson. 

26.  Hayle 

Dr.  Bulstrode. 

54.  Teignmonth- 

Dr.  Bulstrode. 

27.  Hull  and Goole 

Mr.  T.W.Thompson. 

55.  Tyne  (River) 

Mr.  T.W.  Thompson. 

28.  Ipswich 

Dr.  Reece. 

56.  Wells 

Dr.  Copeman. 

29.  Kingsbridge  • 

Dr.  Bulstrode. 

57.  Weymouth   - 

Dr.  Bulstrode. 

30.  King*8Lynn. 

Dr.  Copeman. 

58.  Wisbech 

Dr.  Copeman. 

31.  Lancaster     - 

Mr.  T.  W.  Thompson.  1 

59.  Workiagton- 

Mr.  T.W.  Thompson. 

1 

60.  Yarmouth     - 

Dr.  Copeman. 

IS. 


— Vrban  KufiTABT   Districts  of  £noi.and  and  Walks  ^f.A.So.\i. 


.  during  1893  as  regarda  their  Sanitary  Cibcuhstancbs  qu 


(CbolHK)  anr. 


wK»5,t»7 

(Ceniiu 
1881). 

County. 

-:m^ 

6,78S 

C«.ligW.         -         - 

Dr.  Ree«. 

3,159 

Suffolk  - 

Dr.  Copcman. 

3,875 

!» 

3.80S 

Derbyshire     -        - 

Dr.  Wilson. 

4,^85 

Loieesierehirc 

Dr.  Fletcher. 

^"^^dOar- 

13,ST9 
23.4S8 

Dr.  Whentou. 

a.045 

Merio^etliohln       - 

Dr-'Recw! 

s.'K^ 

1.773 

Dr,  Fletcher. 

c».^flure   - 

1S,S96 

Dr.WiUon. 

6,773 

Ur.  K.  Etbqi. 

«i!^-«^ 

6,369 

I>urluun          -        - 

Dr.  Wilson. 

—         up<m  . 

18,377 

Northumberland      - 

Sir.  T,  W.  ThoiDp.on. 

1S,S39 

Vork>hir«       - 

Dr.  Whenton. 

-~~«:««;klBiid 

:      10,527 

Durbwu 

Dr.  SvKtiDK. 

13,371 

Dr.  WiliOB. 

14,593 

Dr.  BuUtrode. 

-         ^By- 

H,93» 

Uarbam 

Dr.  WiUon. 

^"-" 

46.047 

10.264 

Dr.Ke^. 

^-peg-with- 

4,306 

Liacolnibire  - 

^^cw: 

8,17S 

BurhAin          -        - 

Dr.  WilgoD. 

El>»™ 

3,8gO 

Yorkdiire      - 

Dr.  Whealou. 

KX 

12,»8a 

Dr.  Witoon. 

»tl,     .       - 

1,410 

Cua«noi.      -        - 

Dr.  Reece. 

8.1  B7 

Norfolk          -        - 

Dr.  Copenuui. 

3,095 

Yorkshire        -         - 

Dr.  WhcatoD. 

8.8S1 

Kent       - 

Dr.  Theodore  Thonuou. 

*■ 

37,404 

«         -       - 

17,490 

Dnrium         -        - 

Dr.  Wilson. 

2.481 

Vorktbin       ■        - 

Mr.  T.  W.  Thoii.p»on. 

*l:>oroiigti      - 

14,372 

Dr.  Fletcher. 

S,095 

lIuiitiDgdoDshin;    - 

Dr.  Whenton. 

83,876 

Kent    "-        -        - 

Dr.  Tboodore  Thomion. 

-•  Thurrock  - 

13,219 

|->flOX       ■ 

Dr.  Home. 

't  CUcion      - 

3,5  H  4 

Dr.  Reece. 

«  Driffield    - 

5,703 

Vorkshire       - 

Dr.  Whenton. 

^rfordwest     - 

6,179 

IVmbcokesMrc       - 

Dr.  Ke««e. 

-on 

97B 

Vork«hire      - 

Dr.  Whestou. 

«ford      - 

30,867 

tIerefunUbire 

Dr.  Brace  Tjow. 

-yhcod     -        . 

8,745 

Anglesey 

Dr.  Riwcc. 

olo-        -        . 

8,892 

Cheihire         ■        - 

Dr.  Fletcher. 

nghtou  ■  le  - 

6,476 

Durbniu 

Dr.  WiUoQ. 

•prin«. 

i;i25 

Norfolk          -        - 

Dr.  Copeman. 

19,741 

Doibyihire      - 

Dr.  WheiloD. 

dwelly     -        - 

2.738 

Dr.  Keece. 

•dgate     -        - 

4.459 

DurhAin 

Dr.  Wilson. 

ttdlj      -        - 

28,937 

Caniianh«u»hire    - 

Dr.  Reece. 

««hboTO>lgb        - 

18,!9B 

LeicE»ler«h<re 

Dr.  Fletcher. 

Dlh                -             - 

10,040 

Dr.  BuLirode. 
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ABLE     IV. — ^BURAL     SaNITABT   DISTRICTS    of    ENGLAND   and  WaLES    ^^ 

inspected  during  1893,  as  regards  their  Sanitary  Circumstances  on  ti 


and  Administration. 

oftb 
(Cho 

-  vcy*. 

- 

D^I 

Name  of  Sanitary 
District 

Population 
(Census 
1891). 

County. 

Inspector. 

1.  Athentone 

15,441 

Warwickshire 

Dr.  Wheaton. 

2.  Beverley - 

10,519 

Yorkshire  - 

>•            •> 

8.  Carmarthen 

23,873 

Carmarthenshire     • 

Dr.  Beeee. 

4.  Daventry 

13,709 

Northamptonshire  - 

Dr.  Wheaton. 

5.  Driffield  - 

13,140 

Yorkshire  - 

•»            »» 

6.  Eaaington 

86,782 

Durham 

Dr.  Wilson. 

7.  Holywell 

29,843 

Flintshire  - 

Mr.  E.  Brans. 

8.  Houghton  -  le  - 

31,445 

Durham 

Dr.  Wilson. 

Spring. 
9.  Narber& 

18,190 

Pembroke  and  Car- 
marthen. 

Dr.  Beece. 

10.  Pembroke 

11,763 

Pembrokeshire 

Dr.  Fletcher. 

11.  Sculcoates 

8,786 

Yorkshire  - 

Dr.  Wheaton. 

12.  WharfHlale 

7,551 

»»         "            " 

Dr.  Home. 

18.  Williton  - 

15.470 

Somerset    - 

Mr.  T.  W.  Thompson. 

14.  Woodbridge 

19,960 

Suffolk 

Dr.  Copeman. 

*  No.  17.  ^^^'  ^*  ^°'  ^^* 

^  *  IWholvra  Circulab  to  Sanitabt  Authorities  in  the  Metropolis:    to  Suutuy 

June  22nd,  1898.  mJS^:^*^^ 


^  I  AM  directed  by  the  Local  Goverment  Board  to  call  attention  to 

leir  circular  letter  of  25th  August  last,  in  which,  in  view  of  the  severe 
ntbreak  of  cholera  which  was  then  occurring  in  Hamburg,  thej  reminded 


Jun«  22nd,  1893. 


janitary  Authorities  of  the  responsibilities  and  duties  devolving  upon 

\em  in  connexion  with   the  organisation  of  measures  of  precaution 

^'igainst  the  possible  introduction  of  the  disease  into  London. 

*  *'   I  am  now  to  forward,  for  the  information  of  the  Sanitary  Authority, 

\     the  accompanying  copy  of  a  memorandum  by  the   Board's  Medical 

''flOfficer,  from  which   it  will  l>e  seen  that  there  is  reason  for  Sanitary 

'*i>AuUiorities  preparing  in  advance  to  prevent  the  extension  of  any  cholera 

"''tiiaimay  be  imported  into  their  districts  during  the  ensuing  season. 

■■'     The  Board  last  year,  in  their  circular  already  referred  to,  called  atten- 

■Cition  fo  the  powers  vested  in  them  under  section  134  of  the  Public 

m  Health  Act,  1875,  and  section  82  (1)  of  the  Public  Health  (London)  Act, 

iv  1891,  to  issue  epidemic  regulations  imposing  upon  Sanitary  Authorities 

the  duty  of  making  arrangements  for  the  prevention  and  treatment  •  of 

-fi  cholera.     Those   arrangements   would  comprise    the    appointment    of 

II  committees  for  the  purpose  of  carrying  out  the  regulations,  the  divisions 

k   of  the  sanitary  district  into  special  areas,  the  appointment  of  medical 

ti    visitors  for  the  visitation  of  the  poorer  houses  and  the  detection   of 

ir    cholera  and  diaiThoea,  the  supply  of  medical  attendance  and  nursing, 

;/    and  of  medicine  and  disinfectants^   and  the  provision   of  dispensaries 

i     and  of  such  additional  hospitals  and  placee  of   refuge  as  might  be 

I     necessary  for  the  several  parishes  and  districts ;   the   hospitals  being 

t     provided  for    the  ree^tion  of  thoMe    cholera  patients  who  could  not 

properly  be  treated  in  their  own  homes,  and  the  places  of  refuge  for  the 

lodgment  ei  those  persons  not  actually  siok  whom  it  might  be  right  to 

keep  under  observation  or  to  accommodate  while  their  homes  were  either 

under    disinfection  or  were  devoted  to  sick  persons  who    could  not 

properly  be  removed. 

As  the  Sanitary  Authority  are  aware,  the  necessity  for  the  issue  of 
regulations  of  this  nature  happily  did  not  arise  last  year,  but  in  view  of 
the  possible  recurrence  of  cholera  during  the  approaching  summer  and 
autumn  in  continental  ports  with  which  this  coimlrf  is  in  rapid  and  close 
communication,  the  Board  think  it  right  that  the  SaniU  ry  Authority  should 
take  into  their  early  considerotion  the  qoestion  of  their  readiness  to  meet  any 
emergency  that  may  arise.  I  am,  therefore,  to  i*equest  that  the  Board 
may  be  informed,  not  later  than  the  first  week  in  the  coming  month,  how 
far  the  preliminary  action  taken  last  year  or  since  decided  on  by  the 
Sanitary  Authority  may  be  regarded  as  enabling  them  without  undue  delay 
to  perform  the  duties  which  would  devolve  on  them  in  the  event  of  the 
Board  finding  it  necessary  to  issue  regulations  of  the  kind  referred  to. 

I  am,  &c, 

Hugh  Owen, 
Secretary 
To  the  clerk  to  the  Sanitary  Authority. 


Ilbt.  2. — From  and  after  the  ninth  daj  of  August^  one  thousand  eight    App.  a.  No.  is. 
■M  ndred  and  ninety-three,  and  until  we  shall,  by  order,  otherwise  direct,  cholemTBag) 
dirty  bedding,  or  disused  or  filthy  clothing,  whether  belon^ng  to  ?''**''• '^^ 
^— iiigrants  or  otherwise,  from  France  or  from  any  foreign  port  in  Europe    "^"*^ 
•rth  of  Dunkirk  other  than  ports  of  Sweden,  Norway,  and  Denmark, 
^    from  any  port  on  the  Black  Sea  or  Sea  of  Azov,  whether  in  Russia, 
^dftoumania,  Bulgaria,  or  Turkey,  or  from  any  other  port  of  Turkey  in 
sia,  shall  be  delivered  overside,  except  for  the  purpose  of  disinfection 
^  destruction,  nor  landed  in  any  port  or  place  in  England  or  Wales, 
Bcept  for  the  purpose  of  disinfection  or  destruction. 

Amt.  3. — Any  such  bedding  or  clothing  delivered  overside  or  landed 
or  the  purpose  of  disinfection  shall  not  be  taken  out  of  the  custody  of 
^  he  Officers  of  Customs  until  the  same  shall  been  disinfected  by  and  at 
ihe  cost  of  the  person  having  control  over  the  same,  by  means  of  steam 
■L  tinder  pressure  in  such  manner  as  to  secure  the  exiK)8ure  of  every 
flbpart  of  every  article,  to  a  temperature  of  not  less  than  212^  Fahrenheit, 
E.jrnQr  until  the  Medical  Officer  of  Health  shall  have  given  a  certificate  to 
IK  an  Officer  of  Customs  as  to  such  disinfection,  which  certificate  shall  be 
ti  in  the  following  form  : — 

^  Port  of 

"  I  hereby  certifiy  that  the  [^bedding  or  clothing']  delivered  overside 
or  landed  at  this  port  from  the  ship  [name  of  ship]  of  or  from 
[port  of  sailing]^  has  been  disinfected  at  this  port  in  accordance 
with  the  provisions  of  Article  3  of  the  order  of  the  Local 
Government  Board  dated  the  5th  August,  1893. 

**  (Signed) 

r  Medical  Officer  of  Health. 

f 


f* 


k 


r 


"  Late  189  ." 

Art.  4. — ^Any  expenses  incurred  by  the  Commissioners  of  Her 
Migesty's  Customs  in  watching  articles  delivered  overside  or  landed  for 
the  purpose  of  disinfection  or  destruction  under  this  order  shall  be 
defrayed  by  the  person  having  control  over  the  same. 

Art  5. — If  any  such  bedding  or  clothing  so  delivered  overside  or 
landed  for  the  purpose  of  disinfection  shall  not,  within  a  period  of 
forty-eight  hours  after  being  so  delivered  or  landed,  be  disinfected  and 
certified  as  aforesaid,  such  bedding  or  clothing  shall  within  twenty-four 
hours  after  the  expiration  of  such  period,  be  destroyed  by  the  person 
having  control  over  the  same,  with  such  precautions  as  may  be  directed 
by  the  Medical  Officer  of  Health  of  the  sanitary  authoirty  within 
whose  jurisdiction  or  district  the  same  may  be  found. 

Art.  6. — Any  such  bedding  or  clothing  so  delivered  overside  or 
landed  for  the  purpose  of  destruction  shall,  within  twenty-four  hours 
after  being  so  delivered  or  landed,  be  destroyed  by  the  person  having 
control  over  the  same,  with  such  precautions  as  may  be  directed  by 
the  Medical  Officer  of  Health  of  such  sanitary  authority  as  aforesaid. 

Art.  7. — If  the  person  having  control  over  any  bedding  or  clothing  so 
delivered  overside  or  landed  for  the  purpose  of  disinfection  or  destruction 
shall  make  default  in  complying  with  the  requirements  of  article  5  or  article 
6  of  this  order,  such  bedding  or  clothing  shall  be  forthwith  destroyed, 
at  the  cost  of  such  person,  by  such  sanitary  authority  as  aforesaid,  or  by 
or  under  the  direction  of  the  Medical  Officer  of  Health  of  such  sanitary 
authority  acting  on  their  behalf. 


Cholera  (Rag) 

f .  ii  •  f«>i'':       ■■ '      '  v' •  .^  '•     *ii'«  •  «. '  »^         ■       '    ■  I  Order*  IStn 

Cholera  (Rag)  Order,  I3lh  September,  1893.  September  isw. 

To  all  Port  Sanitary  Authorities : — 

_       Ta«ll^Uf6IinlSatlltai^  Authorities ;—  <  *-  -  ' 

B       To  all  Medical  Officers  of  Health  of  the  Sanitary  Authorities  afore- 
said  ; —  » 

To  all  Officers  of  Customs; — 

I        To  all  Masters  of  ships  ; — 

And  to  all  others  whom  it  may  concern. 

Whereas  we,  the  Local  Groyemment  Board,  by  an  order  dated  the  5th 
day  of  August,  1893,  made  certain  r^nlations  prescribing  that  from  and 
after  the  9th  day  of  August,  1893,  and  until  we  should  by  order  otherwise 
direct,  no  dirty  bedding,  or  disused  or  filthy  clothing,  whether  belonging 
to  emigrants  or  otherwise,  from  France  or  from  any  foreign  port  in 
Europe  north  of  Dunkirk  other  than  ports  of  Sweden,  Norway,  and 
Denmark,  or  from  any  port  on  the  Black  Sea  or  Sea  of  Azov,  whether  in 
Bussia,  Roumania,  Bulgaria,  or  Turkey,  or  from  any  other  port  of  Turkey 
in  Asia,  shall  be  delivered  overside,  except  for  the  purpose  of  disinfection 
or  destruction,  nor  landed  in  any  port  or  place  in  England  or  Wales, 
ezo^  for  the  purpose  of  disinfection  or  destruction ; 

And  whereas  in  Article  1  of  such  order  the  terms  ^*  bedding "  and 
^clothing'*  were  defined  as  including  such  articles  when  torn  up, 
but  not  including  rags  packed  in  bales  and  imported  as  merchandise  ; 

And  whereas  doubts  have  arisen  as  to  the  meaning  of  tlie  words  ^  rags 
packed  in  bales  and  imported  as  merchandise  ** ; 

And  whereas  the  Commissioners  of  Her  Majesty's  Customs  have 
signified  their  consent  to  the  regulation  herein  contained  so  far  as  the 
same  apply  to  the  Officers  of  Customs : 

Now  therefore,  we  do,  by  this  our  order,  and  in  exercise  of  the  power 
conferred  on  us  by  section  130  of  the  Public  Health  Act,  1875,  by  the 
Public  Health  Act,  1889,  and  by  section  113  of  the  Public  Health 
(London)  Act,  1891,  and  of  every  other  power  enabling  us  in  this 
behalf,  make  the  following  regulation  and  declare  as  follows : — 

The  above-mentioned  words  **  rags  packed  in  bales  and  imported  aa 
merchandise  '*  mean  ra^ps  compressed  by  hydraulic  force  tranqiorted  as 
wholesale  merchandise  in  bales  sorrounded  by  iron  bands,  and  with 
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,  .  XT^    n/\  Eeport  of  the 

gRteg,  Intonuu 

*•  Refokt  of  the  Bbitish  Delegates  to  the  International  COTfi^e!*^ 

Sanitart  Conference  of  Dresden.  DtmcIot,  law. 

To  the  Right  Hon.  The  Earl  of  Rosebery,  K.G^ 
•  Her  Majesty's  Principal  Secretary  of  State  for  Foreign  Af&iirs. 

My  Lord,  Dresden,  April  18,  1893. 

We  have  the  honour  to  report  that,  in  accordance  with  your 
Lordship's  instructions  of  the  7th  March  last,  we  attended  the  Intema- 
tioual  Sanitary  Conference  held  at  Dresden.  We  were  present  at  all  it^ 
meetings,  and  took  part  in  all  its  deliberations. 

The  countries  represented  were :  G^rmanj,  Aostiia-Hungaryy  Belgium, 
Denmark,   Spain,   France,  Great  Britain,   Greece,  Italy,   Luxemburg, 
Montenegro,  the    Netherlands,   Portugal,   Roumania,    Russia,    Servia, 
Sweden  and  Norway,  Switzerland,  and  Turkey. 
The  printed  Proceedings  of  the  Conference  are  submitted  separately. 

The  first  meeting  was  held  on  the  11th  March  1S93,  and  this,  and  the 
three  subsequent  meetings,  were  mainly  taken  up  by  formal  statements, 
by  the  different  Delegates,  of  the  Laws  and  Regulations  in  force  in  their 
respective  countries,  and  of  their  application  auring  the  epidemic  of  last 
year.  Some  of  the  statements  were  coupled  with  the  expression  of  the 
hope  that  the  labours  of  the  Conference  would  result  in  a  relaxation  of 
the  restrictions  to  which,  in  many  parts  of  Europe,  trafiic,  whether  of 
individuals  or  of  merchandise,  had  hitherto  been  exposed. 

At  the  fourth  sitting  we  explained  the  policy  which,  for  many  years 
past,  had  been  carried  out  in  England  with  regard  to  the  prevention 
of  cholera,  wo  showed  the  results  of  our  practice,  and,  after  a  brief 
account  of  the  circumstances  which  attended  the  importation  of  cholera 
;  into  England  last  year,  we  pointed  out  that  the  disease  had  in  no  case 
extended  beyond  persons  arriving  from  abroad.  And  at  the  ninth 
sitting,  when  the  Conference  had  under  discussion  the  Regulations  for 
arrivals  at  sea  frontiers,  we  described  in  some  detail  the  application  of 
our  Cholera  R.egulation8  to  English  sea-ports. 

To  facilitate  the  labours  of  the  Conference,  three  Committees  were 
appointed  to  consider  the  Interrogatory  submitted  by  the  Austro- 
Hungarian  Government,  and  to  submit  conclusions  for  discussion  by 
the  full  Conference.  Such  conclusions  as  were  adopted  by  the 
Conference  were  subsequently  embodied  in  a  Convention.  We  were 
represented  on  each  of  these  Committees. 

The  First  Committee  was  concerned  with  the  duties  imposed  on  a 
Government  when  cholera  appears  in  its  country.  The  Second 
Committee  dealt  with  the  measures  which  devolve  on  a  Government  to 
prevent  cholera  from  spreading  into  its  own  territory  from  abroad,  or 
from  one  part  of  its  own  country  to  another.  These  subjects  were 
treated  under  three  headings,  namely,  measures  on  laud,  measures  on 
rivers,  and  measures  by  sea.  The  Third  Committee  was  concerned  with 
traffic  up  the  Sulina  mouth  of  the  Danube. 

The  First  Committee  held  four  sittings.  It  dealt,  in  the  main,  with 
the  information  as  to  the  existence  of  cholera,  which  each  Government 
should  secure  for  itself  and  communicate  to  other  countries ;  with  the 
reciprocal  negotiations  to  be  made  between  countries  concerning  the 
•pread  of  cholera  and  the  means  taken  to  stay  its  diffusion ;  with  the 
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cnuditinn^  uinJur  whicb  any  iirtn  sbonld  be  regKTiled  aa  aiSml^i 
tiuniiK-  ");  nud  luntly,  wilh  tin-  ineiiaare»  lo  be  Mloplnl  IkJ| 
[irtivent  llio  ri'Strictious  l*iog  iui|iosi'«l  nguinst  tut  entire  ' 
only  K  liuiilt^  (lortiou  uf  it  is  iufcct«d. 

A  number  of  conclusious  nvn-  di-HvimI  ut  br  Uiiw  C 
willi  (<<>rUJn  modificfttioui,  ihey  wen-  n()op(i><I  by  ihi 
■t  Inter  ailtiD^.  They  pmliody  11m>  prin«;iple  oI  iho  oulil 
couulrieH  of  caHea  of  cholera,  niid  tltey  uitn  nt  prtrritaL 
I'easonnMe  meneures  of  reatnction  agaioRt  oouoirica  In 
has  appeared.     We  assented  to  them  ;  but  ns    tegnnV. 

efipci.  UiAl  "les  ens  rcBt^s  isoles  nv  forout   pns    d^ 

il'nne  nolifieation,"  \re  exprewod  the  opinion  tliAt    the  li 
notlliciiticai  to  »  so-called  "  fojer"  would  t^nuonrugo  a 
to  the  onset  of  cholera  wliicb  mi|^t  mnterinD^'    nffect  titfti 
nniilicBtion,  nod  Ihnt  Dodur  any  circomfttnncca,  KnglKnt) 
hur  present pmctJco  of  BMkiDg  public  eT«ry  iMrcurreacr  of  i 
country. 

The  dwire  to  limit  the  nolificMioa    betwoen 
"  foyer  "  was,  however.  *«ry  gmeral ;  Ute  litnitnltoa 

R>lleg«d,  to  »vtnd  exposure  to  reMriutioos  unnoc^Muy 
isolated  Httnclis  of  the  disea^;  and.   uncler  ttu-  viri^uiti: 
not  praes  ourobjedioofi  to  the  propMal.      N'o  mtiiifactniy 
what  eonfttltuted  ■  ''foyet"  could  be  arriveal  at. 

Tbe.Socond  Comrattiee  had  lo  iletd  with  hjr  fnr  iha 
the  subjects. of  Aastro-Hongarisn  "  IiitcrroKatorr."    1  „ 
iDclndcd  the  definition  of  infected  and  healiliy  distrirta, 
of  disiofectian,  and  this  reatrictioiiB  to  bii  itnpctted  on 
mercLaniiise  or  of  persons,  aiid  whether  by  Innd,  Ifj-  rirw, 
K  t'lL'w  to.  the  prevention  of  cholera, 

Ko  dialriet  id  to  be  considered  infected,  or.  .to  b* 
rcfitriciioti,  until  ii  is  held  lo  be  the  scat  of  a  "  foyer  "  of 
Kslrictions  are  to  uease,  bubject  to  the  adoptioo  of  cni 
dieiiife«tion,  as  soon  a£  lire  days  hare  elopved  since  the 
of  or  death  from  chulera.  But,  nhtlst  this  is  itte  cx«  t^'i 
these  rettlrietive  menanres  is  only  to  apply  locfiuntrlniba  " 
of  wbiuh  take  steps  lo  preveut  the  exptHlatioii  of  articlesb^ 

district  which  are   deemed    to   Iw   "  eUM«ptible."" 

milting  eholeia.  Wo  pointed  out  thdl,  a«  yet,  Grmt  Bnt^  ka^l 
■wen.  placed  in  a  position  renderiag  ll  n«cesiwry  for  hiir  l«  la 
restrictions  on  aaiy  nrticlts  exported  from  her  lerritotv  fof  Uw  |M 
of  [irerentiag  extension  of  cbnlera  abroad  ;  but  »a  the  cuodw 
qnestion  isconowned  only  withai-ticlencominf;  from  an  aetodl}  ■>'( 
district,  and  aft  it  is  limited  to  the  few  srtidce  wbidi  ibe  ljam| 
defines  a*  "  susceptiblea,"  we  did  not  insist  < 

The   tertii  "  sufcepiilJe  "  has  indeed,  un 
limited  application.     It  relates  only  to  arliclcH  of  clotliiu 
which  have  been  in  use,  and  lo  rags  as  defined  '      -''  * 

and  "drilles."  But  some  very  important  exci  _ 
regurd  to  articles  which  in  our  coDnliy  come  aula 
Thus,  it  was  decided  that  "  rugs  "  sent  in  bulk,  and 
tondiiionB  which  opply  to  rags  aa  an  article  of  merchai 
deemed  "  nusceptible,"  and  should  therefore  be  free  from  ill  W*rti!tl 
.1  ha  same  exemption  wait  made  to  apply  to  clean  clippings  aoj  ti 
siniilar  articles,  ue  also  to  woollen  rags  coming  under  the  tnile  ii< 
tions  "  Kunstwolle  "  and  "  shoddy." 

Some  coDsideTable  diijcugsion  took  place  as  to  these  oxanptioos, 
only  in  tbe  Commitlee,  but  iu   Sub- Committee,  and  at  mnn  info 
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T  gatherings  of  which  there  are  no  records.     As  regards  the  interchange    ai-f,  a.  No.  at. 
'.   of  views  which  took  place  at  these  meetings,  it  will  suffice  to  saj  that  k^,,^^^  ,^~ti,., 
i   the  leading  Technical  Delegates  present,  including  Professors  Koch,  hrlunu  itfUt- 
Brouardel,  and  Proust,  were  unanimooslj  of  opinion  that  in  no  case  liad  Smwi  i^iuio' 
cholera  been  traced  to  "  rags  "  in  the  form  in  which  they  are  now  ex-  fJiJl!2SI*TAtt. 
s   empted,  and  that  risk  of  their  conveying  the  infection  of  cholera  was  so  ' 

\-   remote  as  to  justify  the  exemptions  specified. 

f  It  was  further  decided  that  the  transit  through  a  country  even  of  mer- 
I  chandise  classified  as  '^  susceptible  "  must  not  be  prevented  if  the  goods 
r  are  so  packed  that  they  cannot  be  handled  on  the  way ;  tliat  merchandise 
ought  not  to  be  prevented  entering  a  country  even  if  it  had  passed 
through  an  infected  district,  provided  it  had  been  so  conveyed  as  to 
avoid  contact  with  infected  things ;  that  no  merchtodise  should  b^ 
subject  to  restrictions  if  it  could  be  shown  that  it  had  been  despatched 
from  an  infected  country  not  less  than  five  days  before  the  commencement 
of  an  epidemic ;  and  that  no  merchandise  ought  to  be  retained  in 
quarantine  at  land  frontiers. 

At  one  stage  of  our  proceedings  considerable  difficulty  arose  in  regard 
to  disinfection.  There  was  formally  submitted  to  ttie  Committee  a 
proposal  to  the  effect  that  the  disinfection  of  dirty  (t.e.,  unwashed)  linen 
which  formed  part  of  the  luggage  of  passengers  should  be  obligatory  at 
the  frontiers  of  all  countries.  The  French  Representatives  maintained 
very  strongly  that  this  should  be  accepted  as  a  definite  obligation, 
whereas  a  number  of  Del^ates,  including  those  of  Grermany«  Austria- 
Hungary,  Italy,  Belgium,  Switzerland,  and  Great  Britain,  contended 
that  such  a  practice  was  useless  except  where  the  articles  were  infected. 
In  opposition  to  the  alleged  experience  of  France,  that  there  had  been 
no  importation  of  cholera  at  her  frontiem,  where  the  practice  in  question 
had  been  carried  out,  we  were  able  to  speak  to  a  precisely  similar .  im- 
munity in  England,  where  no  such  action  had  been  resorted  to  as  regards 
the  vast  numbers  of  persons  reaching  our  shores  from  infected  countries. 
The  matter  having  been  discussed  at  great  length,  we  submitted  an 
amendment  to  the  effect  that  such  articles  should  be  disinfected  provided 
the  local  authorities  had  reason  to  r^ard  them  as  having  been  contami- 
nated by  choleraic  discharges,  but  this  was  at  once  met  by  a  demand 
on  the  part  of  the  French  Delegation  to  the  effect  that  a  vote  should  be 
taken  on  the  question  whether  this  disinfection  was  in  all  oases  to  be 
compulsory  or  permissive.  Of  eighteen  Delegations  present,  thirteen 
voted  that  it  should  be  permissive  ;  four,  namely,  France,  Greece,  Russia, 
and  Turkey,  that  it  should  be  compulsory-:  Portugal  abstained. 

At  the  opening  of  a  sitting  of  the  Committee  on  the  following  day  the 
French  Delegation  proposed  to  render  it  obligatory  to  disinfect  all  dirty 
linen  and  other  articles,  provided  they  came  from  a  district  declared  to 
be  infected.  Although  this  proposal  was  in  effect  the  same  as  that  which, 
after  lengthened  consideration,  had  been  rejected  in  so  definite  a  manner 
on  the  preceding  day,  the  majority  of  the  Delegations  present  had  come 
prepared  to  accept  itp  the  result  being  that  it  was  adopted, on  behalf  of 
all  the  Powers  represented  except  Great  Britain. 

EEaving  r^ard  to  the  contradictory  nature  of  th^  piuteedings  of  the 
Committee  on  this  subject,  and  to  tiie  overwhelming  vote  of  the  previous 
day,  we  felt  that  so  sudden  a  change  of  front  could  have  no  real  influence 
in  the  direction  of  imposing  on  all  nations  alike  this  useless  proceeding, 
and,  as  we  shall  have  occasion  to  point  out  under  the  head  of  maritime 
restrictions,  we  had  eventually  reason  to  find  that  our  judgment  was 
correct. 

After  deciding  on  a  number  of  condusbns  affecting  the  passage  of 
trains  and  persons  aero(M  land  tronUen  in  such  n^anner  as  to  .scfCjare,  a 
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inn  of  ^ 
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diminniioQ  in  lb<-i»tricllaiis  wlik-h  hnd    be 

resorted  (o,  it  vu^  decided  lliat  ibe   re^^ilji 

vommoo   ro  two  or  more  couutrk-s    slioiild    be   lofl  ta  larii  bm 

mpFctivr  riverain  SUtos  ;  the  Committi^    fiirtb^r    hiuumx 

ftdoption  tbe  Regulations  drawii  up  hy    the  GcnuBO  ( 

Nuhjcci,  wliich  bad  In  practice  been  fouod  togire  good  n 

cpidemii:  of  181)2. 

llie  suKjeti  of  m&ritime  mensiires   auJ    wriraU  Ii^  ^mV 
DOW  i-e«ched,  n  Sub-CoiDruiLtee  was    fornteil  to   jire]isrp  i 
portion  of  the  "  lutern^torj'''  which  reluieil  to  airivab  «m 
These  having  been  drawn  up,  were  submitted  in  the  fcinn  <d  ^ 
proponitions  st   tUe    Gftli   siuing     uf    the     Second    Coma*"*" 
pre«oribed,  amongst   otlier  ihiuge,  the  tre«tiuenl    to  wbidJ 
of  vesnels,   naiiiclr,    '*  iuCect^s,   suspects,    et     indemix^^ 
BUbjevted. 

The   first   profxji'al  related    to   the  defiuition    of  ll>e  1 
infect^,"    "  navire  suspect,"  and  "  navire  iodemne." 

It  was  decided  that  a  vessel  should  hti  held  lo  be  iofiietisd  il  Ai 
vhulera  on  board,  or  if  a  ease  bad  oecurre-d  on  boMLrd  wiilua  atn 
before  arrival  in  porl.  As  regnrtls  such  vessels  threi»  BcgvMa 
laid  down.  IntH  llrst  place,  persons  octunlly  aick  oTeholenvCi 
landed,  a  condition  to  wliich  we  assented.  By  the  aecond  Utf^ 
was  laid  down  flint  all  odier  persons  on  bo«rd  were  aba  to  be 
if  possible,  and  tlieti  subjected  toajprocess  of  *■  ofas«irv-atiD<i*'iars 
not  exceeding  live  days,  reckoned  mnn  tho  dale  uf  tbo  ocmmmt 
biHt  eiise. 

Having  regard  to  the  fact  that  in  a  subecquenl  B^slsttMi  i 
with  PUf^cted  vessels  the  term  "nurveillaace,"  and  uut  "otaetn 
wae  used,  it  whs  clear  thut  the  intention  wan  lu  mbjeci  haaftlir  f 
gers  landed  from  an  infected  veHsel  to  a  delinitd  detaatnn  m  i 
lazaret  or  similar  institution ;  in  short  to  carr^  oat  wfatMt""" 
a  "  qnarantaine  d'oliservaiiou."  We  lherefot>>  fcU  it  omr  ifj  <•  «*> 
that,  ae  the  result  of  a  lengtlkeoed  esperiencc,  it  bd  Imh  dooAe 
Koglnnd  that  compulscty  deteuiioti  should  be  limited  to  Ihow  whc 
aciually  sick  on  arrival,  and  that  we  tiusled  to  inlnud  Sanitaj  Aulb» 
to  maintain  such  sanitary  conditions  and  arrau^meDtBMVWiU  « 
them  lo  prevent  the  csteusion  of  the  disease  should  anj  ca**  of  A 
arise  subsequent  to  landing.  And  we  added  that  oar  atfOiI  t 
Bfgulation  in  question  could  only  be  given  on  tlicdisttnH  nndentu 
tbat  the  "  observation  "  u-ould,  in  the  case  of  Eughtnd,  be  bBiMl  > 
BUjiervision  to  which  jtsssengers  arriving  from  infected  niHli 
subjected  for  a  few  days  in  their  own  homes  by  the  local  San 
Anthorities.  This  reserve  we  repeated  at  n  aobacqiKM  filBSB 
the  full  Conference,  and  it  was  inwrted  in  lfa«  "  FrntMoli 
Signature." 

The  third  tfegulation  id  concerned  with  the  disinfection  of  ardelB 
of  certain  portions  of  an  infected  >-essel.  This  n^ulatioa,  •  '  " 
aented  to  the  Committee,  was  so  framed  as  to  make  it  < 
disinfect  all  the  unwashed  linen  in  the  trjukf  of  posaei^ns  arttvU 
a  vessel  ou  which  a  case  of  cholera  had  occurred  within  tbn  pT« 
seven  days.  In  short,  it  praclicnlly  rei>eated  the  requin^ment*  al 
referred  to  in  connexion  with  the  subject  of  di^infeolion,  and  i 
strongly  insisted  on  by  the  French  Delegation.  The  eatensiOBi;' 
obligation  to  arrivals  \iy  sea  was  verj'  distnstelul  (o  the  Qcrn 
tion,  and  after  an  unsuccessful  attempt  on  their  part  lo  f^ll 
*"  "        '       to  modify  the  proposal,  they  announced  ip  C" 
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they  could  not  accept  it.     We  supported  them^  adding  that  oar  ex-    app.  a.  No.  20. 
perieDce  in  England  over  a  long  term  of  years  was  such  as  to  show  that  Report  of  the 
the  requirement  was  unnecessary,  and  that,  under  the  circumstances,  we  ^"J^^^l^ 
absolutely  declined  to  be  bound  by  any  such  obligation  merely  because  tionai  SanitiuT 
another  country  considered  it  necessary  in  her  own  interests.     In  the  end  SreSS^^Ses. 
the  obligation  stands  as  limited  to  such  articles  as,  in  the  opinion  of  the 
local  Sanitary  Authority,  have  been  actually  contaminated  by  choleraic 
matters.     In  short,  the  proposal  made  by  the  British  Delegation  when 
the  subject  was  first  discussed  in  connexion  with  disinfection  was  in 
substance  accepted,  and  the  corresponding  conclusion  already  referred 
to  in  dealing  with  that  subject  was  also  altered  in  like  manner.     In 
their  present  form,  both  regulations  closely  correspond  with  the  actual 
practice  adopted  in  England. 

Suspected  vessels  were  next  dealt  with.  They  are  defined  as  vessels 
on  which  cholera  has  occurred  either  at  the  moment  of  leaving  the  port 
of  departure  or  during  the  voyage,  but  on  which  no  fresh  case  has 
arisen  for  seven  days.  These  vessels  are  subjected  to  a  medical  visit,  to 
disinfection  of  articles  actually  infected,  and  to  certain  precautions  con- 
cerning bilge  and  drinking  water.  A  recommendation  is  appended  as  to 
the  advisability  of  maintaining  under  supervision  ("  surveillance  ")  the 
crew  and  passengers  for  a  period  of  live  days.  As  regards  this  sugges- 
tion, which  is  repeated  as  to  vessels  styled  '<  indemnes,*'  we  explained 
that  the  practice  was  not  likely  to  be  deemed  necessary  in  England,  but 
as  it  came  as  a  recommendation  only,  and  was  held  to  be  of  value  in 
other  countries,  we  should  raise  no  objection  to  it. 

A  further  suggestion  in  a  like  recommendatory  form  relates  to  some 
supervision  over  the  movements  of  the  crew. 

Vessels  styled  *^  indemnes  "  were  next  discussed.  They  are  defined  as 
vessels  on  which  there  has  been  no  death  or  attack  from  cholera.  Such 
vessels  are  at  once  to  have  free  pratique,  even  though  they  may  have 
come  from  an  infected  port ;  and  it  is  laid  down  that  the  regulations  to 
which  they  can  be  subjected  when  coming  from  an  infected  port  shall, 
in  no  circumstances,  exceed  those  concerning  suspected  vessels. 

The  definitions  of  the  terms*  "  infect^,"  "  suspect,"  and  "  indemne  " 
agree  with  those  in  the  Convention  of  Venice. 

A  few  other  general  conclusions  were  adopled,  such  as  the  power  to 
enact  special  regulations  in  the  case  of  vessels  which  carry  emigrants^ 
which  are  overcrowded,  or  are  in  a  bad  sanitary  condition. 

There  follow  certain  important  conclusions  as  to  merchandise.  Thus, 
it  was  decided  that  goods  arriving  by  sea  were  to  be  submitted  to  no 
other  restrictions,  whether-  prohibitory  or  relating  to  such  matters  as 
disinfection,  than  were  permissible  at  land  frontiers. 

It  was  also  resolved  that  any  ship  declining  to  submit  to  the  Regu- 
lations affecting  the  three  classes  of  vessels  above  referred  to  should  be 
free  to  resume  her  journey  without  detention,  but  that  any  such  vessel 
could  land  her  merchandise  under  certain  conditions,  which  will  not, 
we  trust,  be  regarded  as  needlessly  irksome;  and,  further,  that  any 
passengers  willing  to  submit  to  the  Regulations  affecting  arrivals  at  the 
port  should  also  be  free  to  land. 

It  was  further  laid  duwn  that  every  country  should  provide  on  each 
of  its  coasts  at  least  one  port  so  fitted  and  adapted  as  to  be  able  to 
receive  vesseb  whatever  their  sanitary  condition. 

Meanwhile,  the  Third  Committee  was  engaged  on  its  labours.  The 
question  befoi*e  it  wbs,  in  substance,  as  follows  :  What  sanitary  restrictions 
should  be  imposed  on  navigation  in  the  Sulina  mouth  of  the  Danube, 
and  how  far  are  the  Rules  of  the  Convention  of  Venice  applicable  to 
this  particular  case  ? 


mmwUm  pwpwi  ill  liBel  •» 


<— ee"*.*  iB^ite  < 


«r  YtftW  »  the  nsr  nf  Ibi?  !>>v«    GbB«l  migrfct   1w  a 

CMfan     li>   tV     Sulioa    rhaunrl      Tbp     Sab^-Comniw   mm^ 

GrM»r  [Jritain.  DipWaaric  B^iir^-senlativips  r,f  AjMnt-BvVT 
Kii»>ia  TtTb  inritoil  to  altrnd  K.'i  m^^uiv^  sad  ^npplj-faA  ■■■<■ 
on  tnprivnpfiHw)  or  other  local  'leiaiLi  as  miobt  be  rvfdUk. 

rect^'it  (-hiilrra  epMi-mii-.  a.^  lo  ibe  pollolion  of  [be  rwiw  i"  "■ 
■ioiuroti-.-  wHb-r  -u{ipit«',  was  cai^fuQj  considered.  TlkP  SutftM 
ripcii|«il  ihal  b^'twc^u  ihf  cirram^UnMS  of  the  Suex  C^iwl.  v*^  ^ 
and  linb-ki^b  water  ati<l  nri<J  ^hon;',  and  tho«p  c^  tbrSaii*^ 
with  K  |iO]jutniioD  ilriaking  the  fivah  water  from  tbe  rit^.M  | 
itnUl  Iic  ilrawn  &.■•  n^arik  ilie  transit  ~  la  quRrantiBe"  1>^  f 
inffi-tnl  Yesf*!."  Thereup-in  a  ."^t  of  rules  resting  oa  oi  ' 
illifert-nt  Vwis  wjv  ilrawn  up,  anci  sabmitted  to  the  Thin!  CoamJ 

Til''  measnrts  iu  iinvstiun  relate  esclnsirely  to  veswJs  irrinDi 
ioti-cU-il  purtj.     Thej  are,  ia  »ub$taD(.'e,  a:^  follows  : — 

All  hhijis  of  that  caiegorj  r*^cliing  the  mouth  of  the  Daon'* 
nulijpclPil  to  dailj  mi-<]ica]  io^peciioa  for  a  period  which,  iotkf  > 
of  any  ot-eurrence  of  cholera  on  board,  ^hall  not  exceed  ihr«  A» 
infected  linen  ro  be  disinfected ;  certain  aecnrities  to  be  taken  in 
to  the  ship'*  drinking  water  and  bilge  water.  Further,  these  an 
allied  jin-eoution-  jirc  to  b*-  carried  out,  and  eventnally  repeal*!. 
ing  lo  the  sute  of  health  on  board,  at  sanitary  stations  to  be  tsti 
up  the  river;  while  all  vessels  ascending  the  Danube  from  Sulii 
comply  with  cvrtain  general  regulatione,  such  as  the  aroidanoe  i 
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^  crowding)  &c.,  which  aim  at  the  maioteoance  of  a  reasonable  standard    a  pp.  a.  No.  so. 
s-  of  healthiness  on  board.  ReportoTthe 

^      This   scheme,   being  laid  before  the  Third   Committee,   and  some  British  Deie- 
^  J  amendments  of  small  importance  having  been  adopted,  was  accepted  by  ^^  ^S^itiiiy 
J .  the  Delegates  of  Biissia  and  Roumania.     Its  conclusions  were  approved  S5Sl5r""*M« 
bj  the   Committee,  and  recommended    to  the  full  Conference,   which 
thereupon  passed  them  by  an  unanimous  vote.     Such  was  the  solution 
of  that  which  at  one  time  promised   to  be  one  of  the  iftost  difficult 
problems  of  the  '^  Interrogatory ;  "  its  attainment  was  chieily  due  to  the 
intervention  of  the  scientific  Delegates. 

We   have   thus    discussed   the    main    conclusions    adopted  by   the 

'    Conference,  and  embodied  in  the  Convimtion.     Some  of  them  involve 

'    restrictions  in  excess  of  that  which,  according  to  English  experience, 

'    is  necessary,  or  even  desirable,  for  the  prevention  of  Solera.      But  as 

'    regards  land  and  maritime  trafHc  generally,  they  approach  more  closely 

'    to  our  English  £tahdard  than  any  rules  that  have  ever  before  been  accepted, 

'    or  even  suggested,  at  any  similar  international  gathering  ;  they  were 

only  adopted  by  some   of   the    consenting  Delegations   after  repeated 

argument.      Thus  it  was  necessary  constantly  to  point  to  the  baneful 

influence  of  restrictions  which  give  a  sense  of  lalse  security,  and  hinder 

the  adoption  of  an  efficient  sanitary  administration,  which  constitutes 

the  only  true  safeguard  against  chofera.     If  the  new  measures  are  so 

carried  out  as  neither  to  trespass  beyond  the  limits  of  the  spirit  or  the 

letter   in   which  they   are  conceived,  some  substantial   advance  in  the 

direction  of  the  freedoiki  to  traffic  both  by  land  and  by  sea,  and  of  the 

maintenance  of  a  higher  standard  of  public  health  in  all  the  countries 

represented,  will,  we  venture  to  hope,  have  been  achieved. 

we  availed  ourselves  of  every  opportunity  to  limit  the  restrictions 
which,  under  the  Convention,  may  be  imposed  on  vessels  to  which  some 
suspicion  of  cholera  attaches.  The  Begulations  as  to  this,  as  they  now 
stand  may  be  regarded  both  as  defining  a  maximum  and  as  permitting  a 
minimum  of  restrictions.  As  regards  even  vessels  deemed  to  be  actually 
infected  with  cholera,  the  maximum  restriction  to  which  they  may  be 
subjected,  if  they  elect  to  enter  a  given  port,  will  involve  a  detention  of 
the  hitherto  healthy  passengers  for  a  period  not  exceeding  five  days, 
as  reckoned  from  tlie  date  of  the  last  occurrence  of  cholera  on  board. 
This  maximum,  which  does  not  necessarily  involve  the  vessel  itself, 
compares  most  favourably  with  the  length  of  detention  to  which  both 
vessels  and  passengers  have  hitherto  been  subjected  in  many  foreign 
ports.  The  minimum  of  restrictions,  which  is  held  to  be  obligatory,  in 
the  case  of  vei^sels  actually  infected,  complies,  with  one  exception  only, 
namely,  that  relating  to  that  which  is  in  effect  a  quarantine  of 
^  observation "  as  applied  to  healthy  persons  landing  from  infected 
ships,  with  the  restrictions  which  it  has  long  been  deemed  necessary  to 
apply  to  such  vessels  arriving  in  English  ports.  And  it  thus  happens 
that,  subject  to  our  reserve  in  the  matter  named,  the  adoption  by  England 
of  the  conclusions  arrived  at  will  involve  no  alteration  whatever  in  the 
cholera  Kegulations  under  which  our  ports  are  at  present  adndnistered 

It  must  also  be  remembered  that  the  number  of  British  ships  which, 
by  reason  of  their  having  recently  had  cholera  on  board,  would  come 
within  the  restrictions  applicable  under  the  Convention  to  (1)  infected 
vessels  or  to  (2)  suspected  vessels,  must  be  extremely  small ;  whereas 
vessels  held  to  be  (3)  "  indemnes,"  will,  notwithstauaing  the  fact  that 
they  may  have  come  from  an  infected  port,  immediately  receive  free 
pratique. 

It  will  be  observed  that  only  three  classes  of  vessels  are  referred  to  in 
the  Convention,  namely  the  '*  infectes^'*  *'  sqqpects,'*  and  ^  indemnes," 
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APPENDIX  B. 


No.  1. 

Further  Report  on  the  Etiology  of  Typhoid  Fever;  by  app. b.No.i. 

Dr.  Klein,  F.R.S.  OntheE^oiogy 

of  Typhoid 
Fever ;  by 

I. — Differentiation  of  the  Typhoid  Fever  Bacillus  and        i>i.  Klein,  p.r.8. 

Bacillus  Coli. 

In  my  report  for  1892-93,  I  showed  that  the  "typhoid  bacillus"  is, 
from  its  relations  with  the  tissues  (mesenteric  glands  and  sphen)  in 
enteric  fever,  very  probably  the  vera  causa  of  this  disease.  I  pointed 
out  that  the  view  put  foi'ward  by  several  French  authorities*  as  to  the 
probable  identity  of  the  common  saprophyte,  bacillus  coli,  and  the 
'*  typhoid  bacillus,"  did  not  get  support  from  the  large  series  of  experi- 
ments made  and  recorded  by  me  respecting  these  microbes.  And  I 
showed  that  the  typhoid  bacillus  obtained  by  me  from  the  tissues  of 
enteric  fever  and  the  bacillus  coli  obtained  from  the  healthly  human 
intestine,  can  be  differentiated  the  one  from  the  other  with  comparative 
facility  ;  that  their  fundamental  differential  characters  are : — 

(a.)  The  typhoid  bacillus  is  longer  and  more  motile  than  bacillus 
coli,  and  grows  distinctly  more  slowly  in  gelatine  plate  cultiva- 
tion than  that  microbe. 
(b.)  The  typhoid  bacillus  taken  from  the  mesenteric  glands  and  spleen 
or  from  the  dejecta  of  a  case  of  typhoid  fever,  and  grown  (as 
a  shake  culture)  in  the  depth  of  beef  broth  gelatine,  never 
forms  gas  bubbles;  whereas  bacillus  coli  taken  from  the 
intestinal  contents  invariably  forms  gas  bubbles  under  like 
conditions  of  cultiu-e. 
(c.)  The  typhoid  bacillus  when  growing  in  skim  milk  at  37°  C.  never 
produces  curdling  of  that  fluid,  whereas  bacillus  coli  curdles 
milk  in  two  or  at  latest  in  three  days. 
(d.)  The  typhoid  bacillus  growing  in  alkaline  beef  broth  at  37°  C. 
does  not  form  indol,  whereas  bacillus  coli  under  like  conditions 
of  culture  gives  distinct  indol  reaction  after  four,  live,  or  more 
(lays'  growths  in  that  medium. 

With  a  view  of  ascertaining  how  far  the  differential  characters  of  the 
typhoid  bacillus  and  of  bacillus  coli  are  retained  or  are  lost  when  these 
microbes  are  submitted  for  equal  length  of  time  to  the  same  conditions 
outside  the  animal  body,  I  instituted,  in  1893-94,  experiments  as 
follov/s : — 

(a.)  Behaviour  of  the  typhoid  bacillus  and  of  bacillus  coli  in  tap 

water  and  in  distilled  water. 

Two  sterile  flasks,  No.  1  and  No.  2,  were  charged  with  ordinary  tap 
water  of  the  laboratory.  Other  two  sterile  flasks,  Nos.  3  and  No.  4, 
charged  with  the   same  water  were  sterilised   by  boiling.     And  two 

*  Arlofng,  Ronx,  and  Rodet. 
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srr.B^o. ).    ^dilioDal  fUska,  Nos. 5  and  6,  Iwving  been  chargi^  whh slerib' 
tm  Ub  KtwiocT    wat«r  (tho  wat«r  was  diatillwl  into  the  flasks    in  tfa«  blwnlat^|,K 
.■^tTPiiM  further  •l<Tili»«l  by  boiling.     Each  flask    wns    made  to  csMnn  A 

l-rfw'B.  rJL*.  250  vx.  at  fluid.     They  were  tlitMi  dealt  with  llius  : — 

Flwkit  NtM.  I,  3,  and  S  recwiveil  each  a  platinum  loa|4til  of  ba 
coli  from  a  gelatine  tiiltui*  derived  bv  pl»t«  cohiTatMa  iBh 
fnitn  the  nornuil  human  iiik>8tiiie«. 
Flasks  NiM.  2,  1.  6  received  «wh  u  platinum  loopTul  dTfjt 
bacilhw  from  a  gelfttinn  culture  derived  from  ibe  .spleen  c(«ij|i 
cane   iif  typhoid   fever  that   died   at  tbe  commeneemenl  oflfctt 

Fii>iu  (lay  today  fur  tlie  Hcveral  weeks  Jiiring  which  tbe«eflasbi 

kept  at  MI  ordiuary   (emperattire,   plate    culturett  wvnmaitel 

COntoDtA  of  each  tlask,  and  the  resulting    cvlooies  wettlaui 

aiib-irulture  iu  regaiil  to  the  four  groups    of     atorpMtpetl  i 

c'oltural  feature"  (a,  h,  r,  d),  already  referral  to. 

As  It  rt«ult,  it  was  foiind  ibil  just  tm  iu  the  origtrukl   callofr*  wi« 

the  oi^rtutietua  of  extierinieut  weru  derivetl,  so    also  fr^itn  rarii  tl 

ml«r  flaako  inoculated  from  them,  the  two  orgtiMisnta.  ri:.,  baaiUt 

and  Ike  typhoid  fei'tr  bacitlut,  retained  their  liiffervntin/  dwiM 

unimpaired.     As  loug  as  any  colonies  were    obtainable   fnni   tbitl 

ol  either  set,  the  growths  were  easily  diKtingtiisbablc  as  thooi-  of  ltd 

ocAl  and  of  typhoid  bacillus  reapcclively.    Thei-e   was   never  any  a 

cation  whatever  of  inodification,  morphologically  or  cultunJly,  oF  ail 

microbe. 

Ineiduutally  »  notable  fHct  was  observed  in  lb«  eoum;  at  lb 
experimental  namely,  that  both  the  baclUuii  coli  aud  the  typhoid  birSl 
persisted  considerably  longer  in  the  flasks  that  contained  disiifU  raA 
tbaii  in  thosn  lUal  containeil  tap  water.  In  the  0»ski  ostaiaia 
<]islilled  water  both  urganisms,  after  gradually  decreasing  in  nunAf 
unm  the  sixteeiith  day,  licgan,  especially  about  the  ttreolieii  A 
atendily  to  increase  ngain ;  so  that  by  ihe  end  of  the  moatk,  u>d  en* 
later,  colonies  of  each  sort  were  obtiiiued  from  their  respective  flask*  a 
readily  ami  iis  niinierously  as  in  the  first  few  days  of  iW  expeiimen 
On  the  other  hand,  in  the  flasks  coulaining  tap  witter  (whethei  (ieriH<< 
or  not  slerilisi'd)  experiment  could  not  be  carried  beyond  16  days^  siii' 
by  thi<l  tinii-  the  inicrolifs  introduced  had  become  in  each  iD.-Unn' 
diminished  in  number  as  to  miike  it  difficult  to  recover  tbeiu  bi  pla 
culliviition,  even  wben  using  for  each  plate  Bk  much  b»  one  eubic  cenl 
metre  of  water.  J  do  not  enter  into  minute  detail  of  my  recent  rtpei 
ments  on  this  siibjecl,  om  I  am  proposing  to  further  study  the  behsrio' 
of  the  typhoid  bacillus  and  of  bacillus  coli  in  waters  of  vorioi'S  charKii 
and  under  various  conditions.  Fur  uiy  present  piirjxise  it  is  enough 
insist  that  iu  all  llie  ex[)erimeiits  which  I  have,  so  far,  made  ibi'n? 
not,  when  tliey  are  grown  in  water,  the  sli^hte.sl  evidence  of  altereti 
in  the  fundamental  cultural  characters  of  either  Ihe  bacillus  coIJ  or 
the  typhoid  baeiliiis. 

That  both  sorts  of  bacillus — the  typhoid  bacillus  and  barilius  coU 
can  subsist  in  naluml  n-ulers  ia  indeed  demonstrable  from  the  fa 
respecliiig  samples  of  water  derived  from  particular  localities  in  wh 
outbreaks  of  typhoid  fever  have  been  found  due  to  the  public  w»l 
supply.  Two  such  localitiea  whidi  have  recently  come  within 
cognizance  are  Worthing  ami  Rotherham.  In  Dr.  Theodore.  Thorns 
report  on  the  Worthing  epidemic,  the  results  of  mj-  baciericecc 
analysis  of  the  incrimioate<l  water  are  given  in  detail,  and  it  is  Iberel 
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unnecessary  to  refer  to  them  her^.*  But  there  are  some  general  con^irk'ra- 
tions  involved  to  which  it  will  be  convenient  to  refer  at  this  slagf-.  c 

It  is  necessary  to  bear  in  mind  that  that  Worthing  water,  having  l><fen  \ 
copiously  pollut^l  with  sewage,  contained  bacillus  coli  in  nbundaiice. 
When  I  say  in  abundance,  I  mean  that,  examining  large  qttaiUitie*  of  tlic 
water,  there  was  no  difficulty  in  discovering  in  it,  by  plate  culture, 
colonies  which,  on  further  examination  by  sub-culture,  presented  all 
the  fundamental  characters  of  bacillus  coli.  Of  course,  when  only 
small  quantities  of  a  suspected  water,  one  c.c  or  less,  are  used  for  plate 
cultivations,  bacillus  coli  may  easily  be  misse<l.  For  be  it  bacillus  coli 
or  the  typhoid  bacillus  that  is  in  question,  whenever  drinking-water  is 
polluted  with  human  excrement,  it  always  is  (unless  the  water  is  exc(*p- 
tionally  fouled)  a  relatively  extremely  limited  pollution ;  the  pollution  is, 
moreover,  as  a  rule  intermittent,  and  the  bulk  of  water  as  compared  with 
the  polluting  matter  is  extremely  large.  In  order,  therefore,  to  discover 
bacillus  coli  or  the  typhoid  bacillus  in  such  water,  it  is  obviously 
necestiiary  to  subject  large  volumes  of  it  to  examination.  The  method 
adopted  by  me  is  briefly  this:  —  Large  volumes  of  water  (1,000- 
2,000  c.c.)  are  driven  through  a  Berkefeld  filter,  and  the  particulate 
matter  left  on  the  Alter  is  then  subjected  to  plate  culture,  each  plate 
receiving  the  particulate  matter  of  150-250  c.c.  of  the  original  water. 
The  gelatine  used  for  the  plate  cultivations  is,  however,  pi*eviou8lv 
phenolated  for  the  purpose  of  inhibiting,  or  retarding  for  some  days,  the 
growth  of  the  many  saprophytes — liqu^ying  and  non -liquefying — which 
may  occur  in  water,  t.«.,  bacillus  fluorescens  h'quescens,  bacillus 
mesentericus,  proteus  vulgaris,  various  species  of  cocci,  &c.  Meanwhile, 
colonies  of  bacillus  coli  or  of  typhoid  bacillus,  which  organisms  are  iiot 
affecto<l  by  this  addition  of  phenol,  have  a  chance  and  leisure  to  make 
their  appearance  in  the  plates. 

When  stating  alwve  that  both  from  the  Worthing  and  Rotherham 
water  bacillus  coli  was  recovered  by  cultivation,  I  mean  a  bacillus 
which  in  morphological  and  cultural  respects  posses.sed  every  one  of  the 
features  mentioned  above  as  characteristic  of  this  organism.  This  is 
important  to  bear  in  mind,  because  there  commonly  exists  in  waters — 
I,  myself,  have  come  across  it  several  times  in  waters  derived  from  a 
vai'iety  of  localities — a  bacillus  which  resembles  in  some  respects  bacillus 
coli,  but  which  is,  nevertheless,  to  be  differentiated  from  ic.  The  water 
bacillus  in  question  resembles  bacillus  coli  in  the  mode  and  aspect  of  its 
growtli  in  gelatine  plates,  on  the  surface  of  gelatine,  and  in  gelatine  in 
stab  culture.  It  does  not  liquefy  the  gelatine;  it  is  like  liacillus  coli,  an 
oval  or  short  cylindrical  rod,  occasionally  forming  a  short  filament,  but  it 
is  distinctly  more  motile  than  bacillus  coli ;  it  does  not  form  gas-bubbles 
in  shake  culture  ;  it  does  not  curdle  milk,  and  it  gives  only  slight  iudol 
reaction.  On  account  of  these  differences  it  cannot  be  considered  as 
the  typical  bacillus  coli.  It  is  this  same  bacillus  which  Weichselbaum 
also  recognised  in  waters,  and  which  he,  too,  distinctly  differentiates  from 
bacillus  coli. 

In  both  these  waters — Worthing  and  Rotherham — the  true  and  typical 
bacillus  coli  was  demonstrated.  And  in  addition,  the  typhoid  bacillus 
was  found  in  a  few  colonies.  As  to  the  latter,  I  mean  a  bacillus  which 
presented  the  fundamental  characters  exhibited  bv  the  typhoid  bacillus 
when  it  is  obtained  from  the  spleen  of  a  case  of  typhoid  fever.  The 
bacilli  in  question  were  distinctly  cylindrical,  witji  a  great  tendency  to 
form  tilaments.  They  were  conspicuously  motile,  grew  slowly  in  gelatine 

-      "  .1  ■  ■ 

*  As  to  Worthing,  see  pp.  78-80  of  pcesent  Vol. 
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So  that  neither  haeilluB  cob'  nor  the  typhoid  bacillus  by  its  passage    App.  b.  No.  i. 
through  (he  peritoneum  of  the  guinea-pig  alters  in  the  slightest  degree  on  theEtioiogy 
its  distinctive  characters.     Each  remains  ultinmtely  as  well  difTerentiated  of  Tyiihoid 
from  the  other  us  at  the  outset.  DnKiein^  FJLfi 

II.  The  Typhoid  Fevkb  Bacillus  in  Relation  with  the  Monkey 

AND  the  Calf. 

I  next  proceeded  to  test,  on  monkeys  and  on  calves,  cultivations  of  tlic 
typhoid  bacillus  derived  from  humam  cases  of  typhoid  fever,  with  u 
view  of  ascertaining  whether  any  specific  pathogenic  action  could  bo 
thus  established  in  these  animals.  As  will  be  remembered  from  my 
1892-93  report  the  action  of  the  typhoid  bacillus  on  rodents,  whether 
it  be  injected  subcutaneously  or  intraperitoneally,  is  not  of  specific 
kind  ;  it  is  of  exactly  the  same  nature  as  produced  by  other  microbe?, 
e.g.y  bacillus  coli  and  proteus  vulgaris.  Experiment  therefore  with  the 
calf,  and  especially  experiment  with  the  monkey,  was  determined  on. 

A. — Monkeys  subcutaneously  injected  with  Ihe  typhoid  bacillus. 

Experiniefit  /. — Two  Bhoesus  monkeys,  Nos.  1  and  2,  were  injected 
subcutaneously  in  their  groins  with  gelatine  culture  of  the  typhoid 
bacillus,  from  the  spleen  of  an  enteric  fever  case,  established  48  hours 
previously.  The  growth  was  scraped  off  from  the  gelatine  and  mixed 
with  a  few  c.c.  of  sterile  salt  solution,  each  animal  receiving  one 
Pravaz  syringeful  of  this  mixture. 

Some  of  the  main  facts  of  this  experiment  are  exhibited  in  the 
subjoined  table  : — 


Date. 


Temperature,  in 

Degrees  Centigrade, 

taken  in  the 

Eyening. 


Remarks. 


Day  before  inocalation  - 
Day  of  inocalation 
Ist  day  after  inoculation 
8  days 


8 

5 

6 

7 

8 

9 

10 

IS 

18  „ 

14  „ 

16  „ 

16  „ 

17  „ 


» 

» 
»» 
»* 
it 

9f 


» 

» 
>» 

» 
ft 
ft 
>• 
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tt 
ft 
tt 
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tt 
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tt 
tt 
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Both  eat  well,  and  are  lively. 


*) 


ft 


tt 
ft 


Kg.  S  fuand  dead ;  No.  1  quite  well. 
No.  1  eats  well  and  is  liTelj-. 


)t 

tf 

tt 

It 

tt 

»» 

ft 

t* 

n 

tt 

ft 

tf 

ft 

»t 

Tt 

» 

if 

tt 

tt 

>f 

tt 

ft 

The  animals  showed,  except  a  slight  rise  of  temperature  in  No.  1  on  the 
day  following  inoculation,  no  change  in  general  health  for  several  days;  but 
they  both  had  at  the  end  of  48  hours  slight  swelling  about  the  seat  of 
inoculation,  which  gradually  increased ;  in  monkey  No.  2  it  led  to  the 
formation  of  an  open  suppurating  sore.    In  the  evening  of  the  fourth  day 
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in.  &  Vik,  1.    tl>i*  nwakcjr  hwaa**  trrj  quB^  Mtd  crfM*«»i  ite  food :  on  tl 
r'ffJT^"   was  fe«B4  <l>wl  «a  tbK  faUoiHex  owmiiiK,     Tb*  poM-H 
paraWnt  mattn';  periiMiitki.  wiili  Ma^ii 


B  or  tfe  bfMtri  blBod,  or  the 
of  the  p^^aabd  fmmmc  tanabtmne  abow«4 

Uoorf.  f  A)  of  ike  prritoxiMl  nradatsoii.  «<!  (r> 

Uk  Mlowtne  rr^to: — TIm  wllMlimia    of 

cf»«ilwl  witA  rolooies  cf  •facfKoenecna,  «»   wvre    i 

pcriiaawU  vxndatioa  ami  froai  ihs  pjegvnie  c 

of  Mn-ptomccna  wvn.-  furllier  trumtand  is  satt-ooItDm^fll 

tioD  ibto  Ibe  wr  of  nbbjta.     Tn  thM»  aalnab   trpiettl  i 

ibu  pnvliMwd.     Tbc  beart'i  Mood,  tbereforcv  hIod^  witk  I 

Mtiiduioii    Mtd    the    peri-rtcul    pyogmk: 

•nrefKococciu  of  etyripiilw  io  abandaiM*. 

SiM^k  bni^  tb^  caw.  it  b««mo  iKiatuwcy  to  n^er  i 
of  lh«  rrplnM  barilhis  raltnro  ihmt  bad  bt.'«n  injcrtad  I 
mookej,  and  tbr  rnlloiruig  inl«re9lii^  &«ta  wen?  wp 
plitipn  cattnra  OMd  for  tbe  oMwnlitioit  of  tlMVe  i 
flnt  nd>-caltttPp  (a  **stn4k"  on  die  caiCaee  of  gvlaiiaej 'ftts 
BMBtiUcrk  ghnk  at  a  tvpboiil  &ver  puimt  who  bad  dfad  «f  ] 
iwBtMm  at  the  bowl.  I  re-«x»miiied,  iberefore^  tbe  (  '  '  "*  "^ 
fnai  Uits  patient's  mewnleric  ^nd.  and  fuuiid  tbat  it  q 
a  crowd  of  c«loiues  of  the  tTpbf>id  bacillua,  ■  IT 
colonies  which  ou  sub-cullurf  (inirrtl  Io  bi-  tin-  colon! 
coccus  d(  crjsipelik-.  I  next  "Xiuiiiuel  ibo  oiuifM 
eolture  of  that  actnalW  iiseil  for  the  inociilaiion  of  Ifaesp  a 
bpr«  also  indications  of  streptocucciig  );rnwth ;  and  Iit  n 
mode  Iherefrum  this  etn^ptoooMtiB  was  M:para>«l  fruui  tbe  n 
typhoid  hacilii.  The  conclusion  to  be  drawrti  in  then  dblt:  list  1^ 
moDkeys  were  inoculnted  not  onlr  witii  a  larg«  numlaerof  ifpb«l  iMi 
bat  also  with  a  limited  number  of  streptococci  of  erysipelaf ;  Ibb  Mi 
BeeniA  to  me  the  onl^  fcMsible  explanatioD  uf  Uil-  i-rrstfndM  iataioB 
monbe/  No.  2.  And  it  will  bp  remembered,  from  'mjr  1(93-98  nfo 
that  in  certain  cases  of  perforation  of  the  bowel  doriw  trphuU  fpn 
there  was  positive  evidence  of  the  eidstence  in  tbt>  Idood  aoil  in  tl 
peritoneal  exndation  of  the  streptococcos  of  frydpelaa. 
thi>n  in  this  mookej''s  cn^  a  pai^Iel  to  lost  jcar's  rxperiM)M>. 

As  to  the  spleen  of  mookey  Xo.  2,  thii<  wa*,  as  has  been  a 
enlarged.  Caltures  made  from  it,  by  rubbiog  a  small  particl* ' 
spleen  tissue  over  tht-  planting  surface  of  grlatin«,  showed  a  a 
colonies  in  pure  slate.  The««  were  examined  liv  sub-^uhopBi,  a 
were  found  to  ho  typhoid  bacilli.  Here  again,  therefon^  this  nwr^j 
ca»ie  was  in  a  Bense  perHJleJ  to  tbe  human  U  pboid  fever  cam  of  IM  fM 
Id  that  cose,  Dottrithstanding  tbe  presence  of  F^treptoooccot  in  ti 
heart's  blood,  culture)'  from  tlie  spleen  were  practically  pura  pnltares 
tli«  typhoid  bacilluH ;  and  I  infeiTed  that  while  the  latter  find*  in  I 
spleen  a  good  nidus  for  growth,  the  streptoooccua  cannot  liv>'  and  fii 
in  that  tissue. 

nitwit  to  1m>  stated  here  that  though  theM  bni^'illi   obtatD«d 


bcnippii 

nicl*^ 
*  craH 


1  of  monkey  No.  2  [Kisscssed   iti  nil   Tnorpluilogicsl 


AuD«d  Aa|J 
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respects  the  chuiacter  of  the  typhoid  bacillus  as  obtained  from   the    app.b^Ko.  i. 
hninan  subject,  a  few  gas^  bubbles  nevertheless  appeared  in  the  first  on  the  Etiology 
"shake"   sub-cultures  made;  from  a  spleen-tube.     But  on  subsequent  ^^'^''^**?^ 
sub-cultures  (shake  sub-culture)  no  gas  bubbles  appeared.  Dr.  Klein,  F.RX 

The  small  intestine  of  this  animal  showed,  on  post-mortem  examination, 
nothing  abnormal. 

As  alreadj  mentioned,  there  was  in  this  monkey  No.  2  an  open 
suppurating  sore  at  the  seat  of  inoculation.  The  animal  had  since 
the  third  day  been  constantly  and  violently  scratching  the  place  of 
inoculation,  and  the  production  of  the  sore  was  a  necessary  sequel. 

The  chief  point  of  interest  in  this  experiment  is  that  the  typhoid 
bacillus  had  been  capable,  on  subcutaneous  injection,  of  establishing 
itself  and  of  multiplying  within  the  monkey's  spleen,  and  that  simulta- 
neously with  this  the  animal  became  subject  of  a  general  and  fatal 
infection  with  the  streptococcus  of  erysipelas,  accompanied  by  a  localised 
peri-rectal  suppuration. 

The  companion  animal,  monkey  Ko.  1,  was  kept  under  observation 
for  over  four  weeks.  Its  swelling  in  the  ineuinal  region  had  disappeared 
by  the  eighth  day,  and  throughout  the  period  of  observation  it  remained 
perfectly  well ;  it  was  lively  and  fed  well.  Ultimately  it  was  killed, 
and  no  abnormal  condition  was  anywlbere  discoverable ;  the  spleen 
looked  normal,  and  on  cultivation  yielded  no  growth  of  any  kind. 

.  ExperimefU  IL — Two  Rhoesus  monkeys,  Nos.  3  and  4,  were  inocu- 
lated subcutaneously  in  their  groins  with  the  companion  gelatine  culture 
•  to  that  used  in  Experiment  I. ;  that  is  to  say  with  a  culture  which  was 
composed  chiefly  of  the  typhoid  bacillus,  but  contained  also  a  limited 
number  of  streptococci.  The  after  history  of  the  animab  is  noted  in 
detail  in  the  accompanying  table,  and  it  will  be  seen  therefrom  that, 
as  far  as  the  body  temperature  is  concerned,  they  did  not  show  any 
marked  change. 


Date. 


Temperature  in 
Degrees  Centigrade. 


Monkey 
No.  8. 


Monkey 
No.  4. 


Remarks. 


Day  before  inoculation  • 
Day  of  inoculation 
1  daV  after  inoculation 


2 

>f 

}» 

3 

n 

if 

5 

>» 

» 

6 

»> 

H 

7 

»» 

*9 

8 

i* 

t> 

9 

V 

»♦ 

10 

*> 

*> 

14 

99 

n 

15 


» 


39-6 

39* 

89* 

88-8 
88*8 
40*2 

40-8 

40*8 

89*2 

89*2 

88*1 
89* 

89*6 
89*2 

88*4 

89* 

88*6 

89-1 

88*4 

39*1 

88-2 
86*6 

89*1 
40* 

85*5 

40* 

No.  S  has  slight  diarrhcea ;  both  eat 

well  and  are  lively. 
Both  have  diarrhflea,  but  eat  well 

and  are  lively. 
Both  have  diarrhoea,  are  quiet  and 

off  their  food. 
Diarrhoea  better,  are  quiet. 
No.  8  looks  pale,  has  slight  diar- 

rhcBa.    No.  4  is  well  and  fteds 

well. 
No.  8  still  quiet,  but  eats  fiurly. 

No.  4  aU  i^jgfat. 
No.  8  is  quiet  and  getting  thin. 

No.  4  an  ri^^t. 
No.  8  has  again  diairiiflea,  is  quiet 

and  pale.    No.  4  all  right. 
No.  3  looks  ill.     No.  4  all  right. 
No.  8  look8  yery  ill,  no  diiurhoea. 

No.  4  all  right. 
No.  3  found  dead  this  morning. 

No.  4  aU  right. 


«T.i.»«.v.       Xhit  tIfaHx  in«fal«r  riw  of  lompeimuire  obwr««d  ia  «m 

mj^mmi^v  odterof  ine  inwili  w  no  gquio  wfaaiewr   as  to  ihtirliMlih 

yjjjfjf  tintar  imgvlar  ri»e  w«s  noticed  ii 

fcpi^f.E*  M>r  piperitnt.     StntWlj,  the  kMEeoess    ' 

to  bat*  faeoiobaemd  on  mmm  dm,  ^qtuJI/  occonad  te 4ik(ri 
ite  w«t*ke|i<  wadgywcitely  the  jMe  conditionB  astalooSijH 
bat  which  had  bM  hMS  tha  aabjeeU  of  experiflBaM.  Fnn  i^  4 
liaw  <n  MMMkef*  dari^  the  InAaous  inqnirjr  I  bare  cmm  ta 
lliiawllMl.  iiiawMiii  Ji.  aa  w <«aiiiiial  "JJL^"  ''i"  i»f  Imilj  liiiiijiia 
MaMiaaal  diatrliaa  attord  no  r^aUa  isAcstioti  of  taOiapmUm. 
M^hr^  nd  aaaiMlUr«r  fiHitfanlwva  been,  bath  ia  tW  h 
iaqaifr  aa  atm  n  Ika  ftuum  Tffhoid  inqoirj',  macMJo— 1  rasi 
'-'lur  withoataajaaoaal  divriKu  { 


^ 


■AMMtai  af pftit«. 


bj    their    uunuAj 


BHhaaahm.  K<w.  3and4,had  a  sli^t  swelliag^  at  ihawIM 
latioB  tMticntMr  k  frw  daj9  after  the  ottersiion.  In  naaitjVt 
din^iaaird  bv  the  rnd  ri  a  week ;  in  animal  Ko.  4  ll  Ma^ 
rvtmtml  bihI  riolent  KTatdii)^  fay  the  wiuiial,  10  an  opd«n 
wUcb  a  totle  puntlMil  aaUer  cooU  be  aqatvxed  oat. 

Moohr^  Kb.  S  (tar  taUe)  ssfiired  from  oacA^qoaal  diafrhca,  ll 
fiTVBT  (ii  dataa^WInoeaboioa;  i(  *a8  abo  qaie<  of  aad  oa,i 
M>(  fmni  «el*l  Thi*  candhion,  withoal  diarrbn,  inenand  bjt 
af  a  mek  t  the  aahMl  bteaaw  (inn,  and  br  the  i««{Ah  ta  Cm 
^loaaoTlMh  IweaaWTor  proBOvneed.  The  aaieud  vatfan 
W  Oe  rixMHMh  dar. 

At  the  paat-BUfUai  eixamiaalioo  tbe  to'iloviag  wat  aetind 
klga  ialaaliMt  waa  deeplj  oongfated,  ite  cont«nU  flaid  EnoJ  ■ 
the  tfaiphaaie  glandsat  the  lacBcnteiic  margin  of  the  laip-  iaHMna 
ritS^^J  in««  protaiacDl  tlian  aonaal ;  the  small  iauatiae  wm  ^ 
injcOed  ia  iu  monMia  eoat,  aad  contained  jeUowiab  niMwv  «fcU< 
die  micrtncope  ehcnrc^  nnmeroni  lencDcjrtea :  tW  ^>1kii  n 
enlaTgcd ;  the  linr  mod  lunes  loc<ke<iI  in  tterj  n^peci  aonnsl 

Ciiluc»li(»is  w^re  maite  :  1  a)  of  ihe  bean's  blood :  (i;  cd'  ife  If 
^aoiL-.  kitik-Letl  10  ibe  Ui^e  ioiesiint  ;  (r)  of  ibe  cooteats  of  the  1 
iaie^ne;  mad  (rf)  of  the  cODteuL^  of  (far  small  iQiMtiac  The  i 
wa^:  Fivm  tlie  heart's  blood,  from  tli«  tyiupfa  giaod?,  aad 
ibe  >f>WD  DO  <:ryiH-Eh  oC  any  kind  vit-  obtaioed.  From  tbe  mi 
coaienii  of  ibe  spuali,  jui.i  giarticalarlj  from  tbe  eoalcDU  of  0^ 
iaief  tine,  nnjueitw?  colooies  of  bacillm  eob  were  obtained :  0'.*e  0 
tjrphoal  baciUas.  The  cause  of  death,  therefore,  t^-noiiot  be  lus*^ 
anj  rate  ll^ere  bs  no  evidence  thst  the  subcutatteoua  injecdoa  ol 
trphoid  baoillua  bad  anjlhing  to  do   with   the  illness  and  ikatb  of 

As  10  mocker  So,  4,  this  showed  no  evidence  of  diaca^e;  ibe 
sore  graddnIlT  hesdeJ,  and  tb^  auimal  while  under  obserratioi 
Kwrl;  a  month  recuuned  perfectly  normal  in  ait  respects. 

SxpfrimriU  Hi. — Two  Kbtrsos  monkery,  Xos.  5  and  6,  "ere  11 
lai<>d  with  a  lac^  do«e  of  the  bacillus  of  typhoid  ferer  Dbtained  Iron 
spWn  of  mcoker  Xo.  %  half  a  gelatine  culture  tube  being  owd  for 
animal.  The  bi'tory  of  thetr  progress  ia  shown  in  the  accotnpai 
labhr. 
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Date. 

Temperature  in 
Degrees  Centigrade. 

Bemarks. 

Monkey 
No.  5. 

Monkey 
No.  6. 

Day  before  inoculation  - 
Day  of  inoculation 
1  day  after  inoculation 

*  »»            »>          " 

3  „             „           - 

4  »>              >>            " 

5  »»              »>             " 

*  >»              »             " 

8  »>              »>            * 

9  »»              »           "" 

89-8 
39*6 
40- 

40*9 

40*2 

40-8 

40*5 

89*9 

39-2 

39-8 

1 
1 

89- 
89- 
40- 

40-5 

40-5 

40-8 

40-9 

89*6 

89-4 

89-1 

No.  5  lively.    No.  6  baa  swelling  at 

seat  of  inoculation. 
No.  5  lively.    No.  6  bas  sw  elling  at 

neat  of  inoculation. 
No.  5  bas  sligbt  swelling  at  inocula- 
tion. No.  6*8  swelling  suppurating. 
No.  5*8  swelling  suppurating.  No.  6 

bas  an  open  ulcer  formed. 
No.  5  quiet,  off  its  food.    No.   6 

quiet,  off  its  food,  diarrbcsa. 
No.  5  bas  an  open  sore,  eats  better. 
No.G's  diarrbcea  better,  feeds  aeain. 
No.  5  lively  and  eats  well.    No.  6 

cats  well  and  is  lively. 
No.  5  lively  and  eats  well.    No.  6 

eats  well  and  is  lively. 

A  PP.  B.  No.  1. 

On  theBtfcolofgr 
of  Typboid 
Paver;  by 
Dr.  Klein.  F.B^8. 


The  tabic  bears  out  what  has  been  said  above  as  to  the  body  tempera- 
ture and  occasional  diarrhoea  in  monkeys.  Monkey  No.  5  was  killed  on 
the  eleventh,  and  monkey  No.  6  on  the  thirteenth  day. 

Fost-mortem  examination  of  No.  5 :  Extensive  sore  in  inguinal 
region  at  site  of  inoculation,  with  much  purulent  matter.  The  spleen 
enlarged.  All  other  viscera  normal.  Made  cultivations :  (a)  of  purulent 
matter  at  seat  of  inoculation,  (b)  of  heart's  blood,  and  (c)  of  spleen 
tissue.  The  heart's  blood  was  found  sterile.  From  the  purulent 
matter  at  the  seat  of  inoculation,  colonies  of  staphylococcus  albus  and 
proteiis  vulgaris  (very  abundant)  were  obtained.  From  the  spleen  a 
few  colonies  (6)  were  obtained  in  one  of  three  culture  tubes,  for  the 
inoculation  of  which  a  considerable  amount  of  spleen  tissue  had  been 
used ;  the  other  two  tubes  remained  free  of  growth.  The  colonies  of  the 
one  successful  culture  proved  to  be  a  bacillos,  which,  tested  by  sub- 
culture, differed  from  or  resembled  the  bacillus  coli  and  of  typhoid 
respectively  in  the  following  points :  (1)  in  gelatine  shake  culture  it 
formed,  like  bacillus  coli,  abundant  gas  Imbbles ;  (2)  in  streak  and  plate 
culture  it  grew  with  the  same  rapidity  as  bacillus  coli ;  (3)  in  morpho- 
logical respects  it  closely  resembled  bacillus  coli,  inasmuch  as  it  was  a 
short  oval  rod,  without  tendency  to  form  long  threads,  and  was  not 
possessed  of  conspicuous  motility ;  at  any  ralei  there  were  only  few 
individuals  that  showed  motility.  In  these  thret  points  then  this  bacillus 
closely  resembled  bacillus  coli.  But  (4), in  its  inability  to  give  the  indol 
reaction  in  broth  culture  ;  and  (5),  in  its  very  slight  tendency  to  curdle 
milk — the  milk,  even  after  a  week's  exposure  to  37^  C.  showed  no 
distinct  curdling,  though  it  became  lalher  thickish — it  differed  from  the 
typical  bacillus  coli  and  presented  chfutcters  which  belong  to  the 
typhoid  bacillus. 

Post-mortem  examination  of  monkey  No/.  6  showed  all  the  viscera 
normal.  Cultivations  made  of  the  heart's  blood  and  spleen  remained 
free  of  any  gro¥rth. 
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ftliiiiil  &«■    (be   tplem  of  ««mit-  brer)    f raw    a   i^&» 
ZKk  9  «« ifcimi  wTtk  dbiT^Ea  •(  the  k^m  <^  iiiiiiBhBi^l 


■  — i^aJ 


W-4 

»-t 

«•« 

iT-r 

«-t 

H-« 

3*- 

»•« 

»■■ 

••■ 

Wl 

H-I 

n-t 

39- 

39-9 

•91 

3S« 

39* 

39 -« 

r 

35  4 
39  1     ; 

^ 

-    i 

>'o.    7.    quite   adL    Xd.   S, 

No.    7.   qaii«    wrlL    ^C'  ( 
■dl. 

No.  r,  killrii.   Nil.  e^  iitflnda 


Slonfcev  No.  7  was  killeil  on  th?  thirte*»nlii,  mookev  >'(!.  S  on  ih 
teenth  day  aft«r  inoculation.  The  poet-niortem  exaiDioaEioQ  of 
rtrrealpd  do  change  in  the  vbo^ra.  Cultivations  were  maJe  froi 
heart's  blool,  the  raescntpric  gland^  ftnil  the  spWn,  but  aU  reitii 
sttrilo. 

Monkey  Nu.  8  had  diBrrhn?a  at  the  time  of  ileath.  The  Iftrp-int** 
contained  ofieasirely  smeLling  flaid  matter,  and  numenxu  mncii:  t1 
which  consisted  of  leucocytes,  and  were  literally  crowded  with  l* 
eoli.  The  mesenteric  glands  looked  large,  and  when  cnt  into  were  i 
juicy;  the  spleen  wai^  slighlly  enlarged-  Cultivatioiia  were  made 
from  the  intestinal  macu$,  {&)  from  the  mesenteric  glaad-s  {r)  froi 
heart's  blood,  and  {il)  from  the  spleen  ti^^ue.  The  cidtJTHlicHis  o 
intestina'  mitcm  yielded  abundant  colonies  of  bacillns  coli;  thoee  i 


■  ^.*r*?*^— •— *-• 


I  Ip^  ^Mb«idbda 


^o 


On  tt»An- 


Id  lHd3-94  I  bKvu  cootinao<l  lb<w«  r«&eiirclics,  dircdiBl, 
to  ascertaining,  fintltf,  the  presence  or  nli«eace  oE  paisoBoatl 
ces.  '.r.,  of  inlruoellular  poisouH,  in  lite  txu^illnrj'  LDJia  of 
lypical  pntUuf^uic  W-ieria;  teconiUif,  whtlhcr  saufa  intnt^DuW 
if  it  i^xisMnl  ill  a  giveu  [ii«Lihcc,  is  aii>»b1(;  of  praJiMii{>  iIn 
oomnionly  ttSvnvA  to  tho  pfwliculnr  baottsriuin  ;  nnd  MinBy, 
injcclioD  iuUi  An  aiuniAl  body  of  the  intmcenaUr  subsUnL-c  uj 
pBtliogenic  uiicrobo  is  cApalilo  of  preveiitUvg  In  this  citieriaWt 
subsequent  spet-ific  infection  in  orJiuar^'  fosliion  \ty  \  "^^ 
same  uticrobe. 

&f>  t;iiii»I  pilbogenic  bncterm  I  hnv  chosen  Fuar  i 
vhicb    proiiDcea,  on    iiabcula»«(nia    injecUoa,    ii 
rodents,  n  difforent  specific  dlscue.     xLea*  foar  «rai — 

(a.)  'Yhe  bEK'illue  nntlincis. 

(Al  The  bttcillus  (if  diphtherin. 

(c.)    The  bacillus  of  fowl  t4iiil«n  I  mnd 

(r/.)  Tlae  biw^illus  of  grouee  diseser. 
Ill  mldition,  1  liBve  esperiuiented  with  ; — 

(.c.)  A  buciUud  f rudauDg  Bepdctentia  tu  the  gutnea-pl 
Ttiig  vbKTBcten  of  (lie  apccidc  dibeuM^  producMTd  in  { 
■ubcutaiieoiis  Irtjeetion  nith  the  bacillus  nuthi-ncie, 
dipUllierite,  :iiiil  ivith  llie  bacillus  of  grouiie  iltsvaM!,  as  tJtefM 
by  snltcutAneous  injectixn  with  the  bncillun  or  fovrl  . 
kncnrn  that  it  i^i  not  ntefWOry  to  r»c*pitulnf(>  tliei 
(f)  !^pi-ci«s  thnl  [  u»rd  is  n  bM-illuA  wbich  acts  rirul 
tauiKJU*  iuoculnliou  of  eniikU  dosee  of  ita  culture  jii 
Id  tliin  anioul  it  prodnces  acuta  septiotBinia  lending  to  dttlb  i 
tu  six  daje.  The  blond  of  rlie  ex^ieriaieutitl  nnimal  couUiosafti 
tfae  bacillus  very  iibuiidaiitly,  niid  tlie  5|iloeii  is  n>iii;c6(al  aMf  ■■ 
This  bnciltuB  va^  iBolnted  hy  Dr.  Beaumont  from  «  lironchiaJ giM 
child  tliAt  died  of  bronclio-pueunioiiia.  On  oallnrr  ihv  tteObm 
cbametent  whiob  plac«  it  uniuugst  lb«  microbi^  which /u(»-tta 
grKUji  to  wbioh  UiloDg  lutciUus  i-oli,  the  bufiUus  of  tjvbbid,  the  h 
of  gi'ouiie  disease,  &c.  ll  is  cbHracicHscd  b^-  avtirc  mo^y  m  \bi 
state  i  it  is  Hbort.  cjlindriod  iu  tliape ;  it  duett  not  liquefy  gt 
though  it  grows  thereou  rapidiv  ;  il  (onus  gae  bubbles  in  gplatior 
culture ;  il  forms  indol  in  tirotu  culture  after  (ire  to  pjgliT  dhy; 
not  <.-oagulate  Milk  ;  and  It  funns  a  brown tsh-yrl low,  or  jvlljwiid 
growth  on  potato. 


I.    B.\CII.LU&  ANTliaACI*. 

Iu  order  to  teat,  by  iutrapcnioDoal  injeilioii,  th«  i 
phMuic  Bubatiuicc  of  tbe  luiihnuc  bacilli  per  te,  the  metbod  d 
me  lft-it  year  hiid — with  a  view  of  aroiiUn;;  at  the  t_,  ~ 
growth  and  multiplication  of  tliis  organitim  within  Um  I 
causing  a  true  infection — to  be  set  aside.  Scraping  of  A 
growth  from  the  surface  of  agiir,  distributing  il  in  Elerile  bo 
injecting  a  detinile  quantity  into  tlic  pcHroncal  cavity  of  (he  g 
would  have  defeated  my  object,  since  tbe  introduction  of  it»wi  a 
nuiulwr  of  living  anthrax  hacilli  would  have  ensured  Lhrir  rapid 
plication  in  the  tiseues  of  tlic  experiutwinl  HuiiniLl,  and  would  inv 
have  caused  in  it  virnlent  nntbrox.  For  the  purpose  OiercF 
KscerUining  whether  or  not  tlie  protoplaani  of  anthrax  bacilli  o 
poisonous  Hubfltances  aiinilor  to  tlioae  conlaiued  by  the  n  ' 
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with  in  last  year's  experiments,*  it  was  necessary  to  inject,  not  living   ^^r  ^'^^'  ^, 
but  dead^  anthrax  bacilli.     And  in  these  experiments  there  was  a  further  On  the  An- 
difficulty   that  had  to   be  dolj  taken  into  account.     It  consisted    in  jJ^robS'-l^' 
the  circumstance  that  in  any  growth   of    bacillus  anthracis  that   has  Dr.  Kleinl    .. 
developed  on  the  surface  of  agar^ifter  incubation  for  24  hours  at  37^  C«, 
spores  are  always  present;  indeed  after  48  hours'  incubation  such, 
spores   are   often   very   numerous.      Consequently   the   exposure    (as 
in  last  year's  experiments)  of  such  a  growth  to  a  temperature  of  7(f  Cm 
for  10  minutes,  though  it  would  suffice  to  kill  all  the  non-sporing 
microbes,  would  fail  to  kill  any  spores  that  happened  to  be  present. 
Anthrax   spores  are  not  to  be  kiUed  by  exposure  to  70°  C.  for  10 
minutes ;  wherefore  iujection  of  an  anthrax   culture   so  treated  into  the  • 
peritoneal  cavity  or  into  the  subcutaneous  tissue  of  a  guinea-pig,  would 
inevitably  be  followed  by  germination  into  bacilli,  within  the  animal,  of. 
spores  that  had  escaped  destruction,  and  the  bacilli  thus  arising  would 
by  their  multiplication  and  in  their  life  processes  produce  a  true  infec- 
tion, and  forthwith  kill  the  animal  by  anthrax.     This  I  will  iUustrate 
by  a  case  in  point. 

One  third  of  an  anthrax  culture  on  agar  was,  after  incubation  at 
37°  C.  for  24  hours,  scraped  fix>m  the  surface  of  the  medium,  distributed 
in  sterile  bouillon,  exposed  to  70°  C.  for  10  minutes,  and  injected  into 
the  peritoneum  of  a  guinea-pig.  The  animal  was  found  dead  the  next 
day.  The  peritoneal  fluid  and  the  blood  were  full  of  living  bacilli 
anthracis ;  and  the  spleen  was  typically  enlarged  and  crowded  with  these 
bacilli.  Since  all  the  anthrax  bacilli  in  the  material  injected  had  been 
killed  by  exposure  to  70°  C.  for  10  minutes  (anthrax  bacilli  are  com-r. 
pletely  killed  by  exposure  to  65^  G.  for  5  minutes),  it  follows  that, the 
above  result  must  have  been  produced  by  spores  of  the  bacilli,  which,  as 
is  well  knoTm,  are  not  affected  by  such  temperature.  As  a  matter  of 
fact  sub-cultures  made  from  the  above  bouillon  mixture  after,  heating  to. 
70°  C.  for  10  minutes,  afforded  colonies  of  anthrax  bacilli. 

It  became  therefore  necessary  to  sterilise  my  anthrax  cultures  ajt 
much  higher  temperatures  than  70^  C.  in  order  to  kill  the  spores  as 
well  as  the  bacilli.  This  was  effected  by  exposing  the  bouillon  mixture 
(obtained  as  before,  except  that  the  agar  culture  of  anthrax  had  been 
incubated  at  37^  C.  for  48  hours)  to  99*6°  C.  for  5  minutes*  On  testing, 
by  sub-culture,  the  bouillon  mixture  after  it  had  been  thus  dealt  withy 
it  was  found  to  be  barren  of  life ;  no  anthrax  colonies  could  be  obtained. 

Experiment  I, — Accordingly  of  this  bouillon  mixture  a  definite 
quantity  amounting  to  two-thirds  of  the  scrapings  from  a  single  agar 
culture  (the  growth  covered  an  agar  surface  of  6  centimetres  by  two 
centimetres),  was  injected  into  the  peritoneal  cavity  of  each  of  two 
guinea-pigs,  Nos.  1  and  2.  The  animals  appeared  quite  well  the  next 
day  and  on  following  daysy  and  they  continued  thereafter  in  good  health. 

Experiment  II. — The  experiment  was  rq»e«ted  on  two  fiu*ther 
guinea-pigs,  Nos.  3  and  4,  using  for  the  purpose  agar  cultures  (as  before 
48  hours  old)  treated  in  the  above  manner.  Each  animal  received  two- 
thirds  of  the  scrapings  from  a  culture  tube.  The  result  was  the  same 
as  in  the  first  experiment,  vis.,  the  animals  remained  well. 

Experiment  IIL — ^Two  addit^mal  guinea-pjgs,  Nos.  5  and  6,  were 
injected  intrapentoneally  with,  precisely  the  same  kind  of  sterilise4 
bouillon  mixture  of  anthrax  culture  as  in  the  preceding  experiments, 

*  Koch's  cholera  vibrio,  the  vibrio  of  linlder,  Uusilliu  coli,  protons  vnlgarifi,  the 
bacUlos  of  typhoid,  staphylococeos  aureus,  and  badllns  prodigiosos. 
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cMh  ■nteal  rawivug  bevan  o 

The  nanh  «m  tbM  ABf  hNh  «ff«»"J  n^er  q«ilM  At  ■aattfl 
iber  wo*  afain  finlj  di»  foOcrwing  dajr  awl  wnriMMil  welL 
Frw  liMar  «tpCf«MMpit  wntkl  Mfpni  r  that  baaib»M 

Um  m 


l  CoaadenUj-  iWw  tfaas  two  ikMi  4 
froM  kcohan  tabe  rf««herof  riiBat,  ar  of  fodk'i  d 
at  thf  nbtio  «r  Fmyer,  soOeew  ••  ba*  ti 
j«ar'»  tqnrt,  vbeo  ia jcictcd  [wrinwfally,  to  prodoee  u 
periuiotba  wid  genenltr  Jiath  ol  Ike  ■»*'»-«*  Bas  i' 
taciHw  antlnwM^  [a  tto  ftrat  tvo  eqieria»en<a  gninra  pjmi  fi 
mad  a*  reginh  Noa.  3  aod  4  aho,  ahaMately  no  reaalt  at  2^  a 
Inr  inlnfieritnoeal  injeeticNi  of  wkai  ia  the  eaae  of  baaDas 
badDaaeaUvanUtieiannthHiablBldaBet  If  it  be  at^ad'tbat  ^ 
•e  in  Ib*i  jrtar'N  gupBitueutB,  ihe  eabana  oaed  (KoebV  nbrio^  cfl 
Finklor,  hwillasroli,  badiDas  prixlieMma,  baeaUns  tjrpbosaa,  sad  p 
nlgBri*)  were  ■lerilbed  al  7<r,  wbnvas  (lioae  of  ibe  badUas  aad 
aow  m  qwMtiou,  w«k  aienlif«d  >1  Um  oonsiidetmbly  bigbtr  unfM 
99-9^  C^  the  aiuirer  it  lliU  t4«rntMtiaa  td  tbe  Snt  on  of  went 
99 'CT  C.  does  not  in  aay  itav  modtfr  tbrir  acljvitf*  ;  tbe  lOia 
tbe  );uineB-fii£  of  the  iuttnceUular  poiaons  of  hitrilliM  fraHgl 
bacillus  «oli,  aiid  of  the  ocher  mit.'robt«  ivmaitis  tin?  auoe  vbdktf  < 
expMed  to  m  tempcrnliire  of  70'  or  ol  99  -  6°  C  So  that  it  tmj  bt  • 
inrerred  thst  tlie  inlncellultr  snbtiUdiee  o(  tbe  Mitbnu  bacDB  1 
qnite  «  dilTen-ni  chariKter  from  tlie  inlracelluUr  sub«iAaee  of  ibea 
uicrobok  jVnilirai  l>«ci)li  fxr  cr  ikn  faKrren  of  poisMMos  Mlia^ 
other  badlli  rcfemi  U>  ]>oe«e««  on  lh«  coDtnuT-  pmsanmu  nbmrtWi 

The  ftboro  griiueft-pigi  Kos.  1,  S,  3.  4,  5,  and  6  were  actzl  ladai 
to  any  reautnnce  afrain^i  nnthrsx  iDr««Goii  acqativd  bvtb«in  muhtta 
of  IheM!  mtnqierilonBml  injections  with  lai^  doaes  of  ibr  iatntA 
BobBtance  of  uitbrBx  Imcilli,    Thos : — 

After  the  lapse  of  KU>iit  a  week  thej,  a»  well  aa  *  oantnil  gaim 
pig,  were  injected  titbaUantomly  in  the  groin  witb  a  aiaJl  dOM 
liying  nnihnix  culture.  The  result  wiu  tbe  prudactira  in  d  «(  tia 
of  topical  virul«nt  anthrax  It  need  hardlj^  he  f  aid  that  tbi»  nnh  * 
not  Btirpriae  mo  seeing  that  the  first  iojectioti  vritb  tbe  intfaMHl 
eubHtances  had  not  produced  any  de&iit«  resnll ;  for  in  hut  jear**  npot 
was  shown  that  au  imia  unity,  or  rather  a  tolerance,  agaimt  asMSOodiqji 
tion  WHS  produced  in  the  eKperimental  animal  b;^  a  prlmarj  tajMtiaa 
non-fatal  dost^  (of  (he  same  or  another  microbe  of  tbe  •eriu)  «n 
when  bj  such  |ininnry  injection  dietiuct  illoese  liad  been  i 
But  in  the  case  of  the  bacillus  antbrads  do  illness  was  prodooedj 
injection  of  a  large  do^  of  the  intracellular  enticUnce  ;  vrbm^^H 
tolerance  against  a  second  fatal  dose,  I'.f.,  of  liriog  mtcrobits,  *'^^| 
exiiect<<d.  There  can  be  do  question  therefore  that  anlluax^H 
diner  from  tLe  microbes  worked  with  last  joar  in  the  utrcnmstaiiea If 
their  intracellular  subatance  b  liarmless  as  comjiared  «ritb  tliai  of  t 
Othera, 

But  not  onlj'  do  guinea-pigs  fail  to  Bct|uire  hy  a.  previou  bitn^ 
toneal  injoctiou  of  the  iDlraeellular  substance  of  bacilli  of  iiUhns  ■ 
resistimce  against  a  general  infection  with  anthrax  if  tbe  latter 
sabcutuneously   injected,    but   they  also    fail  to    acquire  by  ibe    % 


t  ;t>oilLo£  does  not  niter  tbe  a 
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intraperitoneal  injection  anj  resistance  against  a  subsequent  infection    ^^^*  B^o.  <» 
with  anthrax  Yik  the  peritoneum.     This  is  shown  by  the  following  On  the  An- 
experiment.  STSS'lf, 

Di.  ELleiiL 

Experiment  IV, — ^Two  guinea-pigs^  Nos.  7  and  8,  each  received  per 
peritoneum  a  large  dose  of  sterilised  anthrax,  i.e.,  one-third  of  the 
scrapings  from  an  agar  tube  which  had  been  incubated  48  hours.  Both 
animals  were  perfectly  normal  the  day  after  the  injection.  These  two 
guinea-pigs,  as  well  as  two  fresh  guinea-pigs,  Nos.  9  and  10,  were  then 
two  days  later  injected  irUraperitaneally  with  sterilised  anthrax,  each 
animal  receiving  half  of  the  scrapings  from  an  agar  culture,  incubated 
for  48  hours.  All  four  animals  were  found  perfectly  well  the  day  after 
injection,  and  they  remained  so.  At  the  end  of  a  week  these  four 
guinea-pigs,  as  also  one  control  guinea-pig,  were  injected  again  intra- 
peritoneally,  with  small  doses  of  the  spores  of  anthrax.  All  five  animals 
were  found  dead  of  typical  anthrax  within  48  hours. 


U.  Bacillus  Diphthebjje. 

Experiment  1. — From  one  gelatine  and  from  two  agar  cultures^  over  the 
whole  slanting  surfaces  of  which  the  bacillus  diphtheriie  had  produced 
copious  growth,  the  colonies  were  scraped  off,  were  mixed  with  sterile 
salt  solution,  and  this  mixture  then  exposed  to  70°  C.  for  10  minutes  in 
order  to  sterilise  it  completely.  Next,  two  guinea-pigs,  Nos.  1  and  2, 
were  intraperitoneally  injected  therewith,  each  animal  receiving  what 
corresponded  to  the  growth  from  one  whole  culture  tube.  On  the  day 
following  their  injection  both  animals  were  found  quiet  and  a  little  off 
their  food  ;  but  the  next  day  they  were  again  lively  and  fed  well.  They 
remained  well  during  subsequent  days. 

Experiment  II. — Two  ^inea-pigs,  Nos.  3  and  4,  received,  per  peri- 
toneum as  in  Experiment  I.^  each  two-thirds  of  the  sterilised  scrapings 
from  an  agar  culture  of  diphtheria  bacillus.  The  next  day  both 
animals  were  quiet  and  off  their  food,  but  on  iJie  following  day  they  had 
quite  recovered. 

Exveriment  III, — Two  guinea-pigs,  Nos.  5  and  6,  were  injected 
intraperitoneally  as  before  with  sterilised  scrapings  from  an  agar  culture 
of  diphtheria  bacillus,  each  animal  receiving  the  growth  from  one  whole 
culture  tube.  On  the  following  day  they  were  quiet,  but  on  the  third 
day  the  animals  were  found  perfectly  well,  and  they  remained  so. 

In  this  diphtheria  series  then  there  is  observed  the  same  curious 
result  as  which  was  obtained  with  the  bacillus  anthracis  series.  The 
pathogenic  bacillus  diphtherise,  in  so  far  as  its  intracellular  substance  is 
concerned,  is  barren  of  (he  poisonous  effect  which  characterised  the 
protoplasm  of  bacillus  coli,  of  vibrio  of  Finkler,  of  bacillus  prodigiosus, 
and  others. 

All  six  guinea-pigs  of  the  above  diphtheria  series  were,  after  the 
lapse  of  10  to  12  days  subjected,  along  with  a  normal  control  guinea- 
pig,  to  subcutaneous  injection  with  living  broth  culture  of  the  bacillus 
diphtheriae.  The  result  was  in  all  cases  the  same,  viz.,  great  swelling, 
after  24  hours,  at  the  seat  of  inoculation,  and  death  in  between  36-60 
hours.  In  this  respect,  therefore,  my  diphtheria  experiments  and  my 
anthrax  experiments  are  completely  parallel ;  in  neither  case  by  primary 
intraperitoneal  introduction  of  large  quantities  of  intracellular  substance 
was  there  resistance  conferred  against  a  subsequent  subcutaneous 
injection  with  the  living  bacilli. 


^" 
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E^tmmtaU  IK — ^Two  gains-pigs.  Nos.  7  mad  %  <_ 
iatnpaiUtBtmilj  whli  Hring  (oom-gtgriliaBd)  dlpfaiberia  | 
oaiautl  raoeiTiBg  about  ooe  fbonh  of  th«'  scrupiog*  &on  tl 
MkUBe  «Hltun.  Both  aniiiaN  were  quiet  in  the  m  ~ 
day,  tal  both  Monnd  all  r^t  the  d^y  mtvrr.  Towards  t  _^ 
wmdC'  <iixih  (isf  >  tliejr  »«•>&  became  qoaet,  left  off  fioliag^ 
wen  baud  dc^  oa  the  eighth  dkj.  Ln  tha  peritaocBl  nnij  • 
mw  foond  k  anftll  eiMoant  of  torbid  iKoguineoa*  exndattOB.  T. 
tMlnd  b]t  flnluvatioo ;  but  tboo^  numerous  oolooicB  uT  |w«(nf  i 
ouw  ap,  DO  dtpbtbera  bairalU  «Mtd  ba  r«co<irpt«d.  So  thu  tn 
AXperimoil  it  nouU  »{^eu  liiat  oa  iiyecti^  I^TRe  dam  of  linag 
of  diphl^ria  hetftllB*  ioht  tiu  peritotttttua  of  gaine*-!)^  tb«»  <i 
ottau  tint  local  mBkiplkatkn)  oTtlkB  fa«ciU(  wtiich  U  4>lMerTed  at 
cataaawn  iajeetMo  vt  iba  Biicrobe.  Tliia  experiaieiu  was  aid 
me  a  [irelij&iDaiT  to  otbar  tixpcnmeate  whlcli  were  in  be  dba 
a^OFftainiDg  wbi^ber  aginnM-pig  that  has  been  injetiteil  intrapojl 
wilb  Ihe  intracellolar  sufaatances  of  tfais  baciUoa  baa  itHT^a 
rasstanea  agunat  sobseqaent  iBtnperitooeal  tnjeetioo  at  Ik 
baoUcuf;  for  of  cDaneitwaafirMoTaUneceMary  fn  ani«iriaiii  tlwT 
imlr<afmritomtai  iajeelioa  into  iba  gaioaa.p^  of  the  4immy  ladU 
cxinriateatal  inieetioa  ot  gniiiee-pigg  with  diphtb«ria  bm  hiihai 
aoataoal^  induced  ta  tike  laboratory  b*  aaboutauroo*  iaJMCua, 
reealt  of  ibe  abon>  espedmeat  w>>^  ihva  not  isais&ctofy.  ioMV 
Ulj«clkiB  par  iwritoaeaa  of  Itfiqg  dipLtlkeria  baeUU  didaataEl 
miaaacwle  manaer  «a  tbe  <;ubculaBeoua  ityectlon  of  thit  ocg 
Nevertheku  : — 

£rprrfwni/  K.— Two  guin«.jH|*,  No*,  ft  nod  10,  w«»  ■ 
ininpontoiMwilT  with  tterHittH  diphtheria  suCTi|itef|«  frni  ai 
lulturv.  each  aiiitiiiJ  rewaving  IhP  %rapin^  «rf  abottt  m*J 
mllun-  tube.  Tliev  ifiiiniiinl  weU,  Fiv«  <liayn  aft«f  ih,.r,  w 
as  a  rontrol  jjuinea-pig,  were  iujw^lwl,  alao  iu/fttperihi^^, 
a  ajriiiiga  full  of  brotli  culiure  of  liviiiij  diphthinia  haciHi.  Gai^ 
Noe,  0  and  10  reaniuneil  perfecllv  well,  bat  tbti  owt/W  •irirmi 
i]"i>>]  in  4H  liours.  Now  since  the  control  aDimal  diW.  •henma  Una 
two  guiDe»p]gs  remHtneil  well,  it  loight  wrm  (Imi  the  fifti  n 
peritoDeal  injecdon  hail  couferred  oii  ibese  latter  n^tanot  i^ 
diphlhcriii  itdertion.  Itut  the  death  of  the  coutrol  aatnud  iIols 
neo-ssarily  support  »uch  iafereaoe,  ioi  the  ruasun  that  tbe  bntb  tm 
us«d  coutHioed  chemical  metabolic  sabslanoes,  which  br  thtiOKC 
and  apart  from  the  Imcilli  (as  was  shown  hy  Bonx  asd  Yrt 
mearchee).  act  itoisoDoualy  on  the  guinea-pi^.  Indocd.  •  wlwfe  I*n 
sjrringe  full  of  such  a  culture  is  soffii'ieut,  indo|)etidBal  of  the  coMa 
badUi,  to  kill  several  goiiiea-pigs,  and  the  death  thet\-/ore  of  tha  co) 
gDloea-pig  uMy  be  thus  accounted  fur.  And  in  this  conjteiiou 
significant  ihnl  from  the  viscid  periloiH>al  exudation  of  this  ea 
guinea-pig  no  cultniTS  of  diphtheria  liaiiUi  cooM  be  obUinnt 
euirival  of  the  two  guiDea-piRE  Has.  9  and  10  may  tlicfvfim  iaiU 
not  so  much  resistance  to  Eulsequeiit  living  inlWlJon,  ^  rrrfiM 
agninst  the  metabolic  producM  of  tie  bscllli  when  tbedp  ar. 
inti-aperitoueallj'.  The  question  as  to  auy  real  proteetioaJ 
by  guinea-pigs  Nos,  9  aud  10  was  therefore  furihur  tested. 

Experiment  VI. — Thoabovelwu  guiuea-pigSiNoe.  Uand  1 
iiiji-cted  tubcHtanfOtitfy,  each  with  Urge  dose  ((|uiirter  of  a  a 
liTing  bacilli  that  had  been  scraped  from  Ibe  eurfiice  of  i 
At  the  SHiw  time  one  control  guinea-pig,  (a.>,  was  iojoctwl  1 
ttmeally,  while  a  second  control  guinru-pig.  (&.),  was  r   ~ 
inoculated,  each  with  a  like  amount  of  the  aame  cultarai 


475 

The  result  was  interestiDg.     Control  guinea-pigs  (a.)  and  (6.),  and    aff.  b.  No.  8. 
guinea-pig  No.  9  were  found  dead  within  40  hours ;  while  guinea-pig  ^.  ..  ~  :  ' 
No.  10  died  in  50  hours.  Moreorer  control  guinea-pig  {b.)  and  guinea-pigs  ta^nisms  M ''' 
Nos.  9  and  10  had  each  of  them  the  usual  hemorrhagic  swelling  at  the  ^f^SJu  ^ 
seat  of  inoculation ;  so  that  by  this  experiment  it  is  demonstrated  that 
guinea-pigs  Nos.  9  and  10  were  not  possessed  of  resistance  against  the 
infection  of  diphtheria  administered  to  them  in  ordinary  fashion. 

III.  Bacillus  of  Fowl  Cholera. 

Experiment  I. — Cultures  were  established  on  the  surface  of  agar 
with  the  blood  of  a  rabbit  that  had  died  after  inoculation  with  mateml 
from  typical  fowl  cholera.  The  growth  which  appeared  in  the  agar 
tubes  was  scraped  off  and  distributed  in  broth,  and  a  droplet  of  this 
mixture,  containing  the  microbe  in  living  condition,  was  injected  into 
the  subcutaneous  tissue  of  a  (control)  rabbit.  The  rest  of  this  mixture 
was  then  sterilised  by  heating  it  at  70°  C.  for  10  minutes,  after  which 
two  rabbits,  Nos.  1  and  2,  were  injected  intraperitoneally  therewith,  each 
rabbit  receiving  what  amounted  to  the  scrapings  of  one  whole  culture  tube. 
Next  day  rabbits  Nos.  1  and  2  were  found  quite  well,  and  they  remained 
so ;  the  control  rabbit,  on  the  other  hand,  was  fotind  dead  from  typical 
fowl  cholera. 

Ejcperim&iU  II, — The  like  experiment  was  repeated  on  two  further 
rabbits,  Nos.  3  and  4,  each  animal  receiving  per  peritoneum  the  sterilised, 
bacilli  scraped  from  two  agar  cultures.  The  result  was  that  both 
animals  were  found  lively  and  well  the  next  day,  and  they  remained  so. 

All  four  rabbits  were  then,  six  days  later,  tested  by  inoculating  two 
(No.  1  and  No.  3)  subcutaneouslyf  and  other  two  (Nos.  2  and  4) 
intraperitoneally  with  a  small  quantity  of  living  bacillus  of  fowl  cholera 
scraped  from  the  surface  of  agar  culture.  As  a  result,  all  four  rabbits 
were  found  dead  the  next  day  of  typical  fowl  cholera. 

Experiment  III — ^Three  rabbits,  Nos.  6,  6,  and  7,  were  injected 
intraperitoneally  with  sterilised  culture  of  bacillus  of  fowl  cholera, 
each  animal  receiving  two-thirds  of  the  scrapings  from  an  agar 
tube.  They  remained  perfectly  well.  After  ^se  days  all  three  animals 
and  one  control  animal  (No.  8)  were  injected  intraperitoneally  with 
living  culture  of  this  bacillus.  All  four  animals  were  found  dead  of 
typical  fowl  cholera  within  48  hours. 

Here  then  is  illustrated  in  a  still  more  striking  manner  the  same  expo* 
rience  as  before.  The  highly  virulent  and  specifically  pathogenic  bacilli 
of  fowl  cholera  do  not  possess  in  their  intracellular  substance  any 
poisonous  material.  Large  doses  thereof — as  much  as  the  whole  scrapings 
from  a  culture  tube — introduced  per  peritoneum  have  no-  effect  what- 
ever on  rabbits ;  such  injection  is  incapable  of  preventing  in  these 
animals  subsequent  typical  infection,  whether  by  subcutaneous  or  by 
intraperitoneal  administration. 

IV.  Bacillus  op  SBPncisiUA  of  the  Guinea-pig. 

The  growth  having  been  scraped  off  the  surface  of  agar  cultures  of 
this  bacillus,  and  distributed  in  sterile  bouillon,  a  few  drops  of  the 
mixture  were,  as  a  preliminary  experiment,  injected,  tubeutaneously 
into  one,  and  intraperitoneally  into  a  second,  guinea-pig.  The  latter 
was  found  dead  the  next  day,  the  former  on  the  third  da^.  In  both 
cases  the  spleen  was  enlarged,  and  th6  blood  full  of  the  microbes.    As 
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*rr.B^o.s.     (Kton  na  ihe  nbovp  MioUol  guiaM-[ti;^    had    bet-n    iujtwtci'l,  tl 

On  Ui*  An-  mixtun-  wuA  nteriUoed  bi  Mposuro  lo  TO^  C.  for  10  aiuatci,  ■„ 

JlfSl^i^l,       used  for  injrttiou  into  lh^ peritfHteat  canity  of    two  ^incA-pigs, i 

nr.  lUein.  ^oA  2.     Tlie  qit&ntity  usoil  for  each  nnimal  an)oiinb.>tl  lo  die  rcafi\ 

hiiir  of  A  culture  itibe.     The  rccull  waa  NfV,  liodi  »Qim«lii  reatiiBd 

Next,  both  iheie  (^uin^n-pig*,  as  well  na  a  control  guinoa-pig,  mni 

ttixth    liay  subjecteil  to  tHbculanraut  Jnjecttoti    with   a   f«ir  drag 

living  ciilliiri-  of  thu  soptica-min  IiftCillns.      Guine»-pig  No.  I  >l)ed  i 

tliiril  d«y,  At  wliicli  dtktt^  gninta-iiig  No.  2  w»s  ill,  and  bwl  s  bign 

At  tlu'  stmt  of  inocnlutinn.     TliisaDunal  be<»n)e  iliulywe*kcYUkd« 

utd  uttinuUeljr  Jiuil  oti  tli«  eiglilh  Any.     XIh.'  t-ontrol    goiRca-pig, 

bwl  »  liig  swelling  »t  tlie  Mat  of  iuociiLaliou,  <lieil  ou  the  fifth  iki 

lu  tlie  cs«e  then  of  the  bacillus  of  septici»uia  ot  the  goineA-pig,  c 

■IsD  ilemuustntlioti  of  absence  of  poisouous  proprrtj-  jo  th«  iatna 

su1)«taiic«  of  the  bacilli. 

V.  Thk  BACiLr.DB  ov  Grodse  Disease. 

This  orgAniBm  has  bceii  ehown  by  me*  to  be  pathogenic  1 
evnvt*rp\g.  It  ii  capable  of  proiludiig  in  thnt  aoiinal,  on  whcut: 
ii\i«<ctioti  of  modemte  lioses,  aGiili<  disease  and  death,  with  multqili 
of  the  bncilli  in  the  lilood.  Oiity  nbotit  50  per  tvnt.,  ho»itT«;  ^ 
aniniiils  llius  injeeioil  in  moderate  dose  aetuallT  suc-cumb  ;  the  nst 
only  a  sffelliog  al  the  scat  of  ioooulatioa,  whirh,  horia^  grad 
enlarged,  necomee  firm,  theu  Binaller,  and  diaMpp^am  aliogtdier  I 
to  14  Jut's  from  the  ilate  of  injoction.  Small  dospn  (two  to  fkna 
of  roceot  broth  culture)  as  a  rule  pt^nc«  death  lu  a  stmll  nil 
cnl;r  °f  *^'>  RuimnU.  So  that,  ao  fiir  ns  the  goinat-pi^  is  com 
(mice  are  much  more  susceptible),  this  baeillun  is  not  as  rr;ranl 
pathogenic  aclion  to  )<c  compared  with  the  bacillus  anlhraw.  W 
however,  guinea-pigs  are  injected  in  their  pei-itontti/  raritin  wS 
trace  (one  lo<^)  of  the  living  growtli  taken  from  the  sarfKet* 
agar  culture  48  hours  old,  Ihey  dii:  within  20  hours  Sma  » 
Bive  peritonitis,  the  exudutJou  and  the  heart's  blood  hwit 
the  Utilli. 

In  order  lo  see   how  intraperitoneal  iiyectioii  of  the  i 
cellular  subBlance  of   these  bacilli  atfecbi  the  guineA-pi^  the  Mkn 
experiments  were  maiie. 

EjprriiiieK/  /.—Agnr  cultures  of  the  grousi- bacilhi- v, 
for  48  hours  nt  37°  f.,  I>jr  which  time  the  eDrfBce  of  the  .u 
with  a  thick  layer  of  colonies  of  the  micm-organtstii.      ' 
BCrapsd  uff  aud  distributed  in  sterile  bouillon,  and   ili. 
eterilL^ed  by  ejciHwing  it  for  S  minutes  to  75"  C.    One  ^^n 
reoejved  then   per  peritoneum  what   amonnted  to  imi 
No.  2.  one  third  of  the  growth  from  ono  culture  tuU' 
lowing  the  cxpiriment  Iwith  nuinmts  were  found  quiot  m, 
In  the  morning  of  the  third  day,  i.e.,  before  48  hvurs  hi 
was  found  deail.  No.  2  Mill  remaining  at  thU  date  quit>i  . 
The  post-mortem  examination    of  guinea-pig   No.    1    - 
hmmorrhagic  exudation    into   the  peritoneal  cavity,    n 
pseudo-membranes  on  the  omentum  and  the  liver ;"  thm 
had  been  proditce<l  In  this  guinea-pig  the  sameacutv  ini. 
which  was  prcduced  in  other  auimab  Inst  year  by  lutm^K 
tion  of  large  doses  ofthe  sterilised  protoplasm  of  bacillus  roll,  of  bai': 

'  GtvuBc  IKmbm,  Fowl  Enteriti*,  &c.    Macnulliui.  I8V9. 
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prodigiosns,  and  of  other  bacteria.  Andy  as  was  to  be  anticipated  firom  aft  b.  ] 
tny  former  experience,  the  peritoneal  exudation  of  this  gainea-pig  No.  1  q^ theAs 
contained  no  living  bacilli :  cultures  made  from  it^remained  sterile,  ta^nisma 
Guinea-pig  No.  2  recovered ;  it  was  quite  well  on  the  sixth  day.  iS!k^ 

Experiment  II. — Two  guinea-pigs,  Nos.  3  and  4,  were  similarly 
injected  intraperitoneally  with  sterilised  agar  culture  of  the  bacillnsy 
each  animal  receiving  about  two-fifths  of  the  scrapings  from  a  culture  tube. 
Both  animals  were  quiet  and  off  their  food  the  day  following  the  experi- 
ment, but  on  the  third  day  they  were  seemingly  all  right  again. 

Experiment  III — Two  guinea-pig^  Nos.  5  and  6,  were  injected 
intraperitoneally  with  the  sterilised  bacilli,  each  animal  receiving  about 
two-thirds  of  the  scrapings  fh>m  an  agar  culture.  One  was  found  dead 
the  next  morning,  and  the  other,  which  looked  very  ill,  died  on  the  fourth 
day.  The  post-mortem  appearances  in  both  cases  were  the  same  as  in 
guinea-pi^  No.  1  of  this  series. 

From  these  experiments  it  appears  that  two-thirds  of  the  sterilised 
scrapiugs  from  a  culture  of  the  grouse  bacillus  administered  intraperi- 
toneally to  guinea-pigs  acts  fatally,  and  that  the  same  material  injected 
in  smidler  amount  produces  only  a  transitory  illness,  from  which  the 
animals  recover.  This  indicates  that  the  grouse  bacillus,  so  far  as 
its  intracellular  substance  is  concerned,  comports  itself  more  in  the 
manner  of  bacillus  coli  and  bacillus  prodigiosus ;  which  indeed  was  to 
be  anticipated  from  the  fact  already  recorded,  namely,  that  it  possesses 
only  a  limited  specific  pathogenic  action  on  the  guinea-pig. 

The  other  three  guinea-pigs,  No.  2,  No.  3,  and  No.  4,  that  had  recovered 
were  next  subjected  to  test  as  to  whether  they  had,  as  a  result  of  their 
intraperitoneal  injection,  acquired  any  power  of  resistance  against  a 
subcutaneous  injection  of  living  culture  of  the  grouse  bacillus.  These 
guinea-pigs,  and  as  well  a  control  guinea-pig,  were  injected  subcuta- 
neously  with  recent  broth  culture,  each  receiving  the  same  quantity,  about 
five  divisions  of  a  Pravaz  syringe.  All  four  animals  were  found  quiet  and 
off  their  food  the  next  day ;  especially  the  control  guinea-pig,  which  was 
very  ill,  and  on  attemptmg  to  move  shook  a  very  great  deal.  This 
control  animal  was  found  dead  in  the  morning  of  the  third  day,  but  the 
other  three,  though  still  quiet,  had  by  this  time  recommenced  feeding, 
and  they  were  seemingly  quite  well  again  by  the  fourth  or  fifth  day. 

Experiment  IV. — I  now  sought  to  ascertain  whether  a  first  intraperi- 
toneal injection  of  the  (sterilised)  intracellular  substance  of  the  grouse 
bacillus  protects  against  a  second  intraperitoneal  injection  of  the  living 
bacillus.  Two  guinea-pigs,  Nos.  7  and  8,  were  therefore  injected  intraperi- 
toneally with  sterilised  bacilli,  each  animal  receiving  one-third  of  the 
scrapings  of  an  agar  culture.  The  day  following  they  wore  quite  welL 
Five  days  later  these  two  animals,  and  two  additional  guinea-pigs,  Nos.  9 
and  10,  were  injected  intraperitoneally  with  similar  sterilised  culture, 
each  animal  receiving  a  quarter  of  the  scraping  irom  an  agar  culture. 
On  the  following  day  all  four  animals  were  found  well.  After  lapse  of 
further  fiv«i  days,  thes  four  animals  were  again  injected  intraperito- 
nally,  this  time  with  living  culture,  each  animal  receiving  as  before  a 
quarter  of  the  scrapings  from  an  agar  tube,  while  at  the  same  time  two 
control  guinea-pigs  received  intraperitoneally  each  one-twelfth  of  the 
scrapings  from  a  similar  culture.  The  two  control  guinea-pigs  were 
found  dead  within  48  hours ;  but  the  other  four  guinea-pigs  were  lively 
and  well,  and  they  remained  so. 

Upon  the  whole,  then,  the  bacillus  of  grouse  disease  behaves  more 
like  bacillus  coli  and  bacillus  prodigiosus  than  like  the  anthrax  bacillus 


m^t-Ko.!.     or  tli« 


fowl  choker*  t — an  iotnipaiumeal  j 
lUDOUDt  9f  intrKttUnlar  materul,  furtiUhRs  tb<»  ■ 
■nimil  will)  reswl^cc  alike  agMinst  h  ifoae  wliiiJi,  who<h«r  | 
subculAUi-ouslv  or  intrapcritonoally,  would  ia  b  control  uU 
prore  bul. 

I  next    M>ught    to  ascertain  iit    rogu-J    of  ettA    of  the    ^ 
ni{en>be»:    (I)    WliethiT    HHbeHtanwoiu     injection    of    their 
protoplium  into  rotleiit^  caused  in  tb«s«>    oniinBU    »t\y  illneas ; 
whether  such  proodiiix-   afTonlcHl  ihcni     protection    &?iuri<  ^ 
twbetiiancowi  iiywtion  of  the  liring  ImpiUus. 

S»bruianw>ualy  inj«<*toii  no  aclioD  of  any  kind  U  prr^octi 
dqt«t  of  the  in trncpl hilar  enbelBBoda  (uteHIiaed  bacilli)  of  u 
foMfroing  microtes ;  the  pxperiiuental  aaiinalB  rvouuD  pcrftcily  w 
OB  the  ouiT  hand,  no  rcMstance  ta  thus  prodtKsed  agfaliuKt  in. 
liviug  bacilli;  all  nnJmuU  prepaml  in  the  above  tnasnrr 
«xM^Ij  Hki-  the  GOQtrol  animt^a^  Ut  a  further  subcutan^ofu  ii^ 
the  liTiug  bacilli. 

gumnunEtng  the  r«!>ulte  of  these  Bxporiment&,  two  fBcts^ 
nttod  oat  \wj  couBpicuouelf. 

(1.)  Culilte  Eocli'ij  cholera  \'ibrio,  Pinkler's  rihrio.  bacillna 
t^|:hattl  bacillus  the  txtijillus  proJigiosus,  and  the  protrM 
injt^tiou  into  the  perilobeal  cnviiy  of  guinen-pigs  of  large  dew 
intracellular  subsbiuceo  uf  bactllud  anthracis,  of  bacillus  dipbtbe 
of  tacillus  of  fowl  cholera  resiwrtivety,  iloes  not  exert  pidsoiKnu 

(2.)  X  prev-ioua  adniiuNt/ation  per  peritoneum  of  Inrgv  ilnv 
intmcetlulnr  substances  of  hucillus  uithracis,  of  baril^  litu 
tod  «f  Iiacilliis  of  fowl  cliotera  respectively  does  not  ooofer  on  ^ 
nny  immuni'ty  whatever  against,  or  even  tolerance  of,  a  furtMM 
with  the  living  microlies,  9 

(3.)  The  bacillus  of  grouse  disease  differs  from  (he  MM 
microbes  thnt  have  this  y«ir  been  subjected  to  oxper [metil,  intt 
Koch's  cholera  vibrio,  Friukler's  vibrio,  bacillus  4-oIi,  baaBiapin£ 
and  proleiis  vulgaris,  u  previous  admiuistmtioD  per  iHrffoaemi  Ar 
ilo>Te  of  iti>  iutracellular  viibslance  does  confer  on  tlie  guJUM-p^  Uh 
of  further  injection,  whether  subentaneons  or  iairuKtttutKtl,* 
living  bacilltis. 
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No.   8.  On  the  Etiolonr 

of  Cancer ;  by 

BePORT  on   PSOBOSPBBHS  in  their  BklATION  to  the  EtIOLOGT  of        I>r- Klein. 

Cancer;  by  Dr.  KunSf  F.B.S. 

One  of  the  most  fulljr  studied  of  the  animal  diseases  that  are  caused  by 
psorosperms  or  sporozoa,  is  a  well-known  chronic  nodukr  disease  of 
the  liver  and  of  the  alimentary  canal  of  the  rabbit.  The  researches  of 
Leukart,  Virchow,  Malassez,  and  others,  have  given  us  a  comprehensive 
account  of  the  nature  of  the  parasite  (coccidium  oviforme  of  Leukart) 
concerned ;  of  its  life  history  within  and  outside  the  animal,  and  of  the 
hypertrophic  changes  it  causes  in  the  epithelium  of  the  intestine  and  of 
the  liver. 

This  parasite,  it  appears,  lives  and  thrives  within  and  at  the  expense 
of  the  epithelium,  at  the  same  time  causing  the  epithelium  to  rapidly 
proliferate.  In  consequence  of.  its  attacking  the  bile  ducts  of  the  liver, 
it  causes  a  great  hypertrophy  of  their  epithelium ;  Ihe  bile  duct  becomes 
greatly  distended,  its  wall  thickened  and  folded ;  and,  as  a  result, 
numbers  of  white  nodules,  at  first  small,  then  gradually  increasing  in 
size,  appear  throughout  the  liver.  These  dist-ensions  become  con* 
verted  into  more  or  less  irregular  cysts,  and  from  their  walls  of  thickened 
membrane  a  number  of  larger  and  smaller  folds  covered  with  hyper* 
tropbied  epithelium  project  into  their  interiors,  which  are  in  effect 
sections  of  the  original  cavity  of  the  bile  duct.  Between  and  within  the 
cells  of  Ibis  hyper  tropbied  epithelium  sporozoa,  the  coccidium  oviforme, 
are  found  growing  and  multiplying.  As  the  process  advances, 
larger  and  larger  zones  of  the  adjoining  liver  tissue  atrophy,  and  ulti- 
mately the  animal  succumbs.  The  presence  of  the  coccidium  oviforme 
in  the  liver  of  the  rabbit  is  solely  responsible  for  this  distinct  hypertrophy 
of  the  epithelium  of  the  bile  ducts. 

Another  disease  in  which  the  presence  of  psorosperms,  or  at  any  rate 
of  parasites  morphologically  related  to  them,  causes  a  chronic  thicken* 
ing  and  hypertrophy  of  epithelial  structures,  has  been  described  by  L. 
Pfeiffer  (die  Protozoen  als  Krankheitserreger)  as  occurring  in  the  fowl. 
This  animal  is  occasionally  found  to  show  on  its  skin  in  various  parts  of 
the  body,  large  and  small  prominent  nodules  which  consist  of  greatly 
hypertrophied  epidermis  (stratum  Malpighii)  with  corresponding  infil- 
tration of  leucocytes  and  distension  of  the  blood  vessels  of  the  subjacent 
corium.  The  disease  in  question— epithelioma  contagiosum  of  the  fowl — 
is  not  at  all  of  rare  occurrence,  and  when  it  occurs  on  a  farm  it 
generally  spreads  to  other  fowls.  I  have  myself  met  with  several  such 
instances.     Sections  made  through  the  nodules  show  an  enormons  local 
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trt.  %  IU.X     bji)erlriif>by  of  ifae  litntnni  Molpigliit  of  th«  epiilcnBw  :  Kadwm 
ONttalHMv    e|itlli>?1>nl  cells,  iu  mwir  ploevs  witlria  tlicae  oell>%  are   (oaai^nl 

Br'GZ  *"  oKKiU^  csfisuUttil,  wbtcb  M-u  (lisltncUjr  at  ibe  natare  of  pMH 
On  tiaiiiing  the  ttectionx  in  fuchain,  ftnd  tben  wMhtog  b  rf 
dilnl«<  nilric  m-iil,  the  <-iiitUellura  ia  diecolauriatKl  and  lekreaAi 
apenns  stninrni  {linV  i  id  tbU  imuuier  the  pAoraopermfi,  willi  th( 
proto[il«>ini,  tli<-ir  rapsulc  and  dear  nuclena,  oui  b«  eaulf  reoga 
Ic  not  a  cjut^tion  of  fioiltng  such  a  paoroepennic  oorpoacie  I 
there ;  ihi-  «pithelium  is  pervaded  by  ihem  in  almost  conUniHW 
Thuy  ve  found  isoiatml  iritbin  the  epithelial  cells,  ie^tof 
BulmUiice  of  iheet  laller ;  or,  when  the  epithelial  cHlc  ati 
■tcstroTi-il  over  cxteoF^ive  arena,  the  ]tsori>s perms  are  foond 
entiivly  replaced  them.  There  is  Dot  the  olightest  diflicul^  i 
iiiaing  these  [)M>ro»pprnw  and  in  difierentiAtiQg  ihem  from  tbee 
cells.  Tliis  disease  in  the  fowl  is,  like  the  paoraspermoUB  of  tbi 
the  rabbit,  esseiiliollT  a  chronic  hyjicrtrophy  of  the  epithelium  a 
the  process  ofgron-ili  atid  multiplication  ol'ihe  pfioroaperm  fmi 
Now,  tltere  are  rfcognieed  in  the  human  sabject  a  namberaf 
di§easea  which  consist  eEt?eutinllj  in  a  chronic  h/pertraphr,  ■: 
mate  destruction,  of  ilie  epitliiilium  of  the  skin,  and  of  ranon 
membranes.  The  principal  of  eueh  lU^ea^ea  are  kDown  aa  :  £ 
diiiease,  moUuscum  coDlagiotium,  Paget's  diseaae  of  the  oippfe 
breast,  aad  laet,  but  not  Itast,  various  forais  uf  epitbalMnna  aad  a 
the  uleio,  niuw>u3  membraoes,  Ac.  The  nuinber  of  oh^mn  *li 
searched  for  and  found  iu  those  various  chranit-  < 
parasite-like  bodion  comjiamblc  to  psoroeperms  i~ 
eiju&]Ie<l,  if  not  surpateed,  by  the  aiimber  of  oiL.  : 
though  they  haVe  searched  for  these  alleged  p»..i^-^- .... 
di»«ases  with  equal  care  and  peraeverance.  have  utterly  taii  ' 
them.'  While,  however,  il  is  one  of  the  sinipleist  auil  i 
to  demonstrate,  by  a  microscopic  exaatination  of  the  ahoie 
nodular  diaeaae  of  the  rabbit,  not  only  the  existence  of  t&o  p 
but  their  relation  also  (o  tlie  hypertrophy  of  the  epitbch'oiD^  A  i 
another  affair  to  obtain  anything  like  clear  eridhM*  ot  *t 
conditions  in  the  above-named  human  disessea.  In  the  fint  | 
amongst  the  number  of  observers  who  affirm  that  tbej  have  diuff 
psoro^perros  in  epithelioma  of  the  human  subject,  thm  are  sa 
two  who  describe  the  same  parasite ;  while  not  one  arouii^  d 
able  to  do  more  thau  draw  attention  to  certain  morphological  ftpiu 
in  the  epithelium  which  are  put  forward  as  denotiiig  the  praa 
something  extraneous  to  the  typical  epithelial  cells.  Noonpl«stBn 
of  cancer  ever  succeeded  in  isolating  the  pHmsile,  as  is  easily«w<tgb 
in  the  paoroapermogis  of  the  rabbit ;  and,  all  aseertioBs  lo  the  cani 
tho  evidence  amounts  only,  as  I  have  said,  to  descripiiou  of eerttia  ^ 
which,  after  ccrtais  methods  of  staining,  can  be  demoi»tr«ted  vitl 
between  the  epithelial  cells  in  the  above  hiimim  affections.  Am 
these  iKxlies,  however,  none  are  typical  psoriis|ierm».  UiH 
ciroumstanees  the  critics  of  those  who  affirm  a  poraHito  e 
hare  an  easy  task  i  they  can  with  perfect  jusltlioition  d 
if  such-and-such  indefinite  and  mystcnous  bodies  do  ce 
epithelium — isthc  proof  that  thev  are  of  a  para>itic  naton;  ^9 
others  can  only  reply  that  they  are  most  probablv  paraMlc*,  becauai 
are  not  typical  epithelial  cells.     But  how  do  yon  know  that  tbej  ai 
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M  vhciioLU'm]  i-pitbvlul  colls  rantMiiiiit^  cim  ' 
aw  CMnuouly  fodotl  lii  rpilheliam   uiiil>': 

vacuolulod  ppitWIinl  ixlh  aniitMning  l«ut:i.>>  i 

bistologlflK  tov   mnnj  yi^tti*;  tiiey    wen?     Lite    vrrr   oelb^ 

17  IT    IS  vr*ttn^\i,»  roa*iivn.hW  amount   of  i' 

iHJc9lit>ti  thi-n  nnili'r4l<-tMtlf  w:  whi-lhr  r  fti-'N  an-  i-n.Iun.i 

within  Uir  inflaiu^  epiihcjiiini  ISt:     ' 

wln-tliFr,  US  CutinlM-im  onil  Whers  : 

Ih^Ui-vu),  llifv  lilt  immi|rrMtth  iai.- 

wlls  iWiuwivoB.      A.I  miitlu-    (j1     ■ 

q>)t1ii-liuui    in    jr^uonibi?*    «Dd    in      Ou.- 

<  ttlcuwrriiontl)  iitfUuniiuttiun. 

M»^-*i-n.    R'lff.T    niid    W"«lk<T    ur^ling,    in 

feM'onginall;  ht^n  h  panutite  within  <Mtch  i>uc)i  «^NlI)i-lal  rrJl,  ■ 
li««B  pHten  up  br  thi?  leiicocvtm  I  I  '  And  in  ibi-i  mr  it  moU  I 
that,  ins  conMi'^fmlih-  number  o  I  iiiftaHCi  ■'.  I>-li<  r'hos  Arun 
psfstJ^nw  (if  powiiiia.  iMoro°)pmn<<,  "■>')  ";' ■  ■  -m-i; 

viniholinl   tvtta.      I'hasv    ■•nuncjattiig    .sit.  i  ...^ 

wnnttng  in  n  dmr   und^T.itanilrng  of  Tlif    •  '<  i>|f 

vhirfa  they  are  concmieiij  for  in  dcalin;;  -jih 

ilQcettons,  such  as  the  prcsi-noc  or  ah^fnec  •■'.  :h 

IrapfainH  cpithetitnn  con aliru ting  cumir   .■•;  < 

di3«ns«!<,  it  IB  obrioiis  ttiHi  a  crilioal  app: 
In  nmeeroiid  epithelial  ne>r-gr<>wth9  nurf  • 
lienllk  "r  liitetite,  in  itPCVHwtr^  a»  an  i^lcniorjinr^  i-u:iiJ. 
*tni(jr  tif  llio  puhjtet.  And  let  iiif  hprrr  at  nn'w  say, 
slRtctit^iiti  llinl  1  am  in  ini  way  iH^ inclined  to  rr^Hn)  ._ 
UKiosum^- -l*ag<>t'9  dimaw,  and  <'snc«r  as  belong^s  to  . 
infM-timis  disenw^thtMare  of  pnm»itie  origin  ;  >ll  dial  fw^niftSfl 
(hut  many,  if  not  mnjit  of  the  assertions  as  to  the  adaat  ihrnjoptnit 
thfprr.-vnce  ofcorHdin,  psoroq>enns  and  altnilar  panstis  ukmm 
in  allied  diMnses, are  not  fnundnl  on  anything  Ijlrp  adiobeibfaai    ~ 

I  now  ptweed  lo  analyse  in  detnil  certain  hUtologiat]  li 
by  variouB  obsei-vers,  mid  to  wid  th<Tot«  the  oljservwkuu  n' 
have  iiinde  in  regnt'd  tu  i.>[iiih<<lial  ctuicei 

A  carefol  esiuuiuatitfii  of  siiitolily  prejnrmlBrctMMu  U 
slructuren,  biurh  m  ihiv  epidermis  of  the  ftkiii,  the  niti 
tlie  month,  faut:es,  «nd  phitrynx,  and  of  glands   (m 
l>»n<:m>«),  fttttr  lutrdeiiing  in  Fleming's  »>1u1miu;.i    " 
and  inetliyl  blu<;,  or  in  rubin  and.  mutiiyl  bliie^_Tie«c 
arc  ^pitlidlial  i-ollij  among  whicti  then'  ocourt  b 
ileviatp  from   the  normal    and  typical  sppi-u. 
c|«tlif|lial  cells  do  not  conlaio  the  singlr  L'!ii<.  :    i 

tiiore  01  les^epongy  ur  fibtiuvntous  iDltmnn.  i 
or  EinaU«hroniatin,gn«uIeei-uauleoH:  but  in- 
tran»^rent  nudtiuit,  and  al^i  a  cir«tiiaror  < 
hoBiogetieoua  boJy  slightly  siiuilJer  than  tbi-iyi.piL'aiutu:2i.i^ 
lie  eloM  together,  but  (bey  staio   diSorentlr  ;  in  sectfotH 
nibin  and  methyl  blue  the  nndeus  i.s  blui?,  irbili'  the  olbvr  b 
and  they  differ  in  the  aarnu  way  where  the  s«ct*AikB  m«^ 
fnchiiin  and  methyl  blue.     This  ol  her  body  « 
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to  Yihat  was  first  observed  by  Balbiani  in  ovum  cells  as  a  iMtranifelcuSy    App.  b.  No.  b, 
an<l  Tvos  observed  also  by  Grutzner  in  the  jg;Jand  cells  of  the  pancreas;  (>u theEtk^ior 
and  it  requires  only  a  careful  study  of  other  epithelial  structurcH  to  fine!  ofOtncer;  by^ 
ID   them   here  and  there   (sometimes  very  spars^'ly,  at  other  times  in  ^- *^***"- 
greater  amount)  cells  wliich,  besi<Ies  a  principal  nucleus,  contain  some- 
thing which  corresponds  to  a  paranucleus.     That  this  paranucleus   is 
really  derived  from  the  principal  nucleus,  notwithstanding  the  different 
manner   in  which  it  stains,  is  evinced  by  the  following  tocts  : — (a)  ifs 
juxtaposition  and  close  relation  to  the  former ;  and  (b)  the  circumstance 
that  the  principal  nucleus  is  in  these  cases  always  more  transparent  an<l 
cpntj^ins  less  of  the  chromatic  substance  thaii  is  contained  in  those  cells 
which  are  free  of  a  paranucleus. 

Another  point  which  is  importaoi  to  mention  in  this  connexion  is  that, 
the  more  distinct  evidence  there  iscl  growth  and  repiXMluction  going  on 
in  the  epithelium,  as  shown  by  the  presence  of  karyomitotic  figures,  the 
nioi*e  likely  are  oells  to  be  mot  with  which  contain  such  a  paranucleus. 
I  have  examined^  in  this  direction,  sections- through  the  skin  and  mucons 
membrane(palate  and  tonguej'ininfiaHimatlon,  after  the«cate  inflammatory 
process  has  subsided,  and  have  found  among  epithelial  cells,  and  also 
among  the  connective  tissue  cells  in  the  superficial  corium,  swoUen 
cells  in  which,  besides  the  principal  nncleus,  there  was  present  the 
above«-named  paranucleus.  I  possess  sections  through  the  skin  of 
inoculated  sheep-pox  in  the  stage  of  vesiculation,  wherein  the  marginal 
lx>rtion  of  the  pock  ontside  the  vesicle  is  covcre<l  with  thickened 
epitheliam,  and  in  which  every  epithelial  cell  of  the  stratum  Malpighii, 
and  every  connective  tissue  cell  in  the  marginal  part  of  the  tissue,  riiows 
a  principal  nucleus  and  a  paranucleus — ^the  former  stained  blue,  the 
latter  pink.  These  appearances  are  uniform  and  very  striking.  In 
these  cases  it  is  generally  noticed  that  the  principal  nucleus  appears 
hydropic,  Le,,  clearer  and  containing  less  chromatin  than  normal,  and 
that  by  its  distinct  membrane  being  stained  blue  (methyl  blue)  it  is  in 
marked  contrast  with  the  paranucleus,  which  is  less  sluirply  outlined 
and  is  stained  pink  (rubin)  ;  in  some  oells  this  pink  body  contains  one  or 
more  granules.  This  is  an  extreme  case^  but,  as  I  have  already  men- 
tioned, similar  cells  with  paranucleus  stained  differently-  from  the 
principal  nucleus  are  to  be  met  with  in  other  conditions,  both  in  health 
and  particularly  in  inflammation .  Bat  it  might  be  nevertheless  argued  that 
in  the  above  case  of  sheep-pox,  this  second  intracellalar  (pink)  body  is 
possibly  a  parasite,  as  it  corresponds  to  some  of  those  figores  represented 
by  particular  observers  in  the  epithelial  cells  of  cancer  as  spores  ot  psoro- 
sperms.  To  this  I  can  only  answer  that,  if  so^  it  is  very  remarkable  to 
find  every  epithelial  cell  and  every  connective  tissue  cell  of  the  peri- 
pheral  part  of  the  pock  containing  one  and  the  same  kind  of  additional 
body.  One  could,  indeed,  accept  a  priori  the  parasitic  nature  of  this 
secondary  body  if  it  occurred  exceptionally  only  in  epithelial  cells  :  but  it 
is  out  of  question  to  accept  this  view,  when  one  finds  it  in  every 
epithelial  cell  and  in  every  connective  tissue  cell.  And  further,  be  it 
observed,  it  is  everywhere  of  -exactly  the  same  kind,  and  the  cell  sub- 
stance in  every  instance  is  of  a  uniform  normal  character.  In  addition, 
it  completely  resembles  the  body  found  in  some  epithelial  cells  under 
conditions  already  noted,  wherein  the  presence  of  a  parasite  is  seemingly 
((uite  out  of  the  question; 

Hence,  it  appears  that  occasionally,  in  epithelial  and  in  other  cells,  there 
occurs,  besides  the  principal  nucleus,  and  more  or  less  close  to  it  another 
body  which,  though  it  stains  differently  from  the  nucleus,  is  in  many 
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&c.).     iF.  Heidenhftiu  has  shown  what  remarkable  appearances  certain    App.  b.  No.  a« 
cells  exhibit  in  the  matter  of  particles  in  their  cell  substance  staining  On  the  Etiology 
diflerently  from  the  nucleus  and  from  the  rest  of  the  cell  substance ;  Dn  Kidn.'  ^^ 
appearances  which  put  in  the  shade  those  described  by  the  various 
authors  as  due  to  differently  stained  ^^  spores  "  within  the  substance  of 
some  of  their  cancer  cells.   All  these  facts  have  to  be  carefully  considered 
when  undertaking  to  investigate  the  morphology  of  epithelial  and  other 
cells  ;  to  merely  describe  changes,  of  the  sort  I  have  noted,  in  the 
substance  of  cancer  epithelial  cells  as  due  to  the  presence  of  psorosperms 
or  of  their  spores,  is  a  proceeding  which  is  either  due  to  inexperience 
and  to  a  want  of  knowledge  of  elementary  histological  facts,  or  to  a 
want  of  appreciation  of  what  constitutes  trustworthy  evidence. 

A  third  obstacle  to  acceptance  of  the  parasitic  theory  of  cancer  is  the 
noimal  horny  change  of  epithelial  cells.  This  has  been  entirely  over- 
looked by  some  of  the  most  prominent  cancer  parasitologists.  Nucleated 
horny  kerato-hyaline  cells  are  undoubtedly  present  in  the  superficial 
layers  of  cancers  occurring  in  connexion  with  the  skin  and  the  oral 
cavity.  But  in  hypertrophied  epithelium  such  as  occurs  in  various  pro- 
cesses associated  with  chronic  infiammattons  of  the  skin  or  of  the  mucous 
membrane  of  the  oral  cavity,  there  are  always  found  atcongst  the  super- 
ficial layers  of  the  stratified  epithelium,  certain  cells  which  become  con- 
spicuous in  sections  stained  first  with  rubin  or  fuchsin  and  afterwards  with 
methyl  blue.  These  cells  contain  a  keratinous  hyaline  body,  and  a  small 
shrunken  nucleus ;  the  former  is  transparent,  but  stained  bright  pink,  the 
latter  uniformly  of  deep  blue  colour.  Even  in  sections  stained  with  gentian 
violet,  these  cells  are  conspicuous  by  their  deeply  and  uniformly  stained 
small  nucleus,  and  by  their  pale,  purple,  homogeneous  cell  body.  In  some 
sections  such  cells  are  so  conspicuous  that  they  stand  out  prominently 
and  I  presume,  for  this  reason,  have  been  assumed  as  something  foreign 
in  cancer.  But  a  careful  examination  shows  that  they  are  unmistake- 
ably  epithelial  cells  which  have  undergone  keratinous  change.  In 
sections  through  the  superficial  layer  of  the  epidermis  of  sheep-pox,  in 
similar  sections  of  the  vesicles  of  vaccinia  and  of  cowpox,  in  the 
epithelium  covering  the  lips,  palate,  and  tongue,  in  foot-and-mouth 
disease,  and  in  the  nipple  in  inflammatory  processes  of  the  mammie,  these 
appearances  are  found  as  numerously  as  in  cancer;  and  there  is  no 
difiiculty  in  tracing  their  relation  in  the  above-named  diseases  to 
keratinous  cells,  such  as  normally  constitute  the  stratum  lueidam  or  the 
superficial  layer  of  the  oral  epithelium.  In  the  sections,  the  keratinous 
parts  of  the  cell  are  stained  deep  pink  (by  rubin  or  fuchsin),  while 
the  small,  shrunken,  homogeneous  nucleus  takes  the  methyl  blue  very 
readily.  Various  authors  have,  indeed,  described  and  !correctly  inter- 
preted these  kerato-hyaline  cells;  but  there  are  neverthdess  others  who, 
with  Darrier,  still  consider  them  as  parasites. 

And,  finally,  there  is  obstacle  to  acceptance  of  the  dictwn  which 
alleges  the  presence  of  spores  in  the  nucleus  of  the  cancer  epithelial 
cell.  Buffer,  '<  British  Medical  Journal,"  1892,  and  others,  notably 
Soudakewitsch,  describe  the  growth  and  presence  of  numerous  granules 
(spores  of  the  parasite,  they  say)  within  the  nucleus  of  the  cancer 
epithelial  cell.  But  in  their  description  no  valid  grounds  are  afforded 
for  differentiating  these  intranuclear  bodies  from  changes  in  the  nuclear 
chromatin.  In  fact,  all  these  morphological  clianges  may  well  be 
due,  and  probably  are  due,  to  the  breaking  down  of  the  intranuclear 
chromatin ;  and  it  is  particulai*ly  with  reference  to  the  changes 
of  this  latter  substance  in  epithelial  nuclei  under  various  conditions, 
normal  and  pathological,  that  these  statements  of  Buffer  and  of  other 
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flpithelial  odls    In    ibe   farm    of    an   inin.<~ 
■roaad    the    epUbptial   c«41s   as  a    (n*    anl 
arydi,  wbaa  enlarging,  nseaiblea  a  Rndeai>-<i  ip.id^Ii^. 
oelh   as   are    alwars    fbond    tnunerouslr    inllltntin":    I 
tiaiiae  amnnd  tho  trae   canoer    epiibelia]   mBaHm.        Thai  J 
Pfeifier  oonsders  the  varioiw  intnceltular  budii-j   ik  ; 
lenoocjlea   infiJtnttiag   lh«   ooBneclire    tnaoe  ta  Ibe  1 
paiaaitefi.     Views  at  tltis   kind,  whiirli,  OB    ifae   one  1 

"  "  Di*  PiTitoH>*n  ■[(  SnnkbdtMm^r"  Ji-oa  ISM,  .   _„ 

Kratw,"  J*ea  IBM.  uiJ  -  Dcr  PataMtbmiu  do  KprtbelouicinoBia,*' ' 
fiakt  uad  f^ruhvulc."  rol.  idr^  pagn  118. 
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accepted  a9  based  on'«nytbing  like  evidence,  btit  *ttltfrcr*«s  li'Soit  of  ipie  ^'^'  ^J?^^ 
dixit f '  cttiiiot,  ot|t  -tlie ^tX^her -hand,  be -directl j  '(Kdp6R(>d'  of/  *  Iti  j u9t  tlie  On  the  ^mSffs/^ 
san^iMiy'h  i6*open  to  anyone  to  affirm  that  the  white  blabd'^cellB  fOtiiKl  lir/lu^/'^  "^ 
in -inflammaitioa;*  -ibo.  j-  are  «m(BbO'>8poriditt,  thongh  '  otbcr*'  p^rdOtiff  ntay 
pf«Cer-tw  call  thern  intiammatoty  c«41s;  exudation  *  celU^; 'ot'  tencocyt^st. 
Tbey  alt  are,  whatever  we  call  them,  living  Independent  organisms 
which  ^grow  and  mtiUiply.  If  it  be  contended  that  they,  being  norinal 
<HMMtitnent9  of  the  healthy  bod}',  cannot  be  the  parasited'  of  cancor, 
it--fuight  be  answered  that  the  amoebo^sporidia  of  Pfeiffer's  are  not 
idenlieal  itith  thevu  ;  that  the  normal  white  blood  cells  are  one  species, 
audi  that  tbe-amcebo-sporidia  are  a  different  pathogenic  species.  I  am 
meraljf^ishowing  thekhid  of  argument  that  Pfeifl^  conld  bring  forw)ird 
^tbe-^hosef'  to  go  beyond  his  ipse  'dixit.  And-  nothing  is  gained  by 
stmiying  Pfetflfer^s  plKitograras  (1  c,  Plate  1,  Figures  1-4),  representing 
sifeticRia  through  epithelial  cancer  of'  the  pectoral  muBCle  and  the  lip  of 
iim»f  whieh  are'Subtiiitted  by  him  as  illustrating  amoebo-sporidia.  What 
iir>  represented  by  him  uiMler  a  low  magnif}'ing  power  (  x  60)  may  be 
anything;  'wlMpeas^the  appearances  -shown  (Figure  4)  under  a  magni- 
fyvRg  powev  of  000,^  are  nothing  else  than  a  dnster  of  nuclei,  which  may 
betho8»of  epithelial  cells  or  of  leucocytes.        ' 

•  Pfeiffer's  -researches,  indeed,  though  systematic  and  exhaustive  so  far 
aft 'they  refer  to*  the  nature  and  -  distribution  of  coccidia 'and  allied 
pserospenns,  and  4o  the-  various  sporidia  in  Ihe  animal  kingdom,  are 
extramelyi  fragmentary  with  reference  to  cancer  in  man;  there  is 
|lMelioaHy'>-no<'«aitisfiietory  evidence  -of  the  presence  )of  what  Pfeiffer 
oiMs  >apore'4bRns  iii>- the 'dancer  epithelial  ceils,*  or  of  the  presence  of 
amesba  fopias-sround'them.     -  ' 

>-'  One  'of  the  mest^flrriking  facts-in  thei  large  mass -of  the  IHeratnre  on 
the  SHbj«ct  of  coccidia  and*  psoroeperms  in*  cancer,  is  the  absence  of  any 
well  authenticated'Siokle-like  bodies ;  that'  iff  to  say,  of  those  diaracteristic 
bodies  wbich,<accordinf  to  the  unanimous  testimony  of  all  those  who  have 
investigated  the  life  history  ofi  the-  various  parasitic  and  non- parasitic 
^oocidia^and  psorosperms  (Leukart,  Biitsehli,  Eimer,  L.  Pfeiffer,  and 
others),  constitute -one  of  the  most  typieal  phases  in  the  life  cycle  of  a 
ooccidiiim — the  pliase,  namely,  of  commencing  germination  of  the  spores. 
True,  there-  havi*  b€«t  a  few  observers  (Soudakewitsch,  for  instance), 
who  assert  the  oeciiri^ence  in  cancer  of  Mckle-like  bodies,  but  most  other 
observers  deny  their  relation  to  cancer,  and  regard  them  as  altered  nuclei. 
T^ere:is  no  difficulty,  whatever,  in  finding  in  cancer,  as  also  in  other 
ehronically  and  acutely  changed  epithelium,  nuclei  of  the  epithelial  cells 
which  resemble,  or  rather  possess  the  sliape  of,  crescentic  or  sickle-like 
Jbodies  ;  miek^i^  that -is,  which  are  so  changed  that  they  appear  swollen  or 
hydropic,  with  their  chromatin  collected  at  one  side  in  the  form'  of  a 
crescentic  bo<ly.  So  that  the  only  typical  phase,  t.€.,  sickle- like 
germs,  of  a  eoccidium  or  psorosperm,  the  constancy  of  which  would 
represent  a  certain  morphological  evidence  for  the  presence  of  ooccidia 
or  of  psorosperms  in  cancer,  is  absent.  As  a  consequence,  therefore,  the 
acceptance  of  other  phases  of  the  alleged  coceidia  in  cancer  constantly 
met  ^-ith  in  the  writings  of  parasitologists  is  beset  with  very  grave 
difficulties. 

Briefly  reviewed  the  following  are  the  conditions  which  haye  been 
•described  as  indicating  psorosperms  or  soospores  in  cancer  z-^  ' 

1.  There  is,  in  the  first  place,  the  occurrence  of  encysted  nucleated 
]lrotoplasmic  bodies  amongst  the  epithelial  cells  of  cancer,  which 
sesemble^  to  a  limited  extent,  similar  bodies  in,  for  instluioe,  the  coccidia 
'in  -tbe  rabbit's  liver.    With  leference  to  these  encysted  cells  it  has  to  Im 
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s^d  thai  Bucli  [orma  do  iiniloabtedlf  occm 
a  C0tlMdt^rHb1«  Domlter  of  secliond  tiiroDgh  < 
of  the  peiiiit,  of  ihe  liver,  of  tlie  omentum 
and  iJ  the  wtKiphagiia — muI  haw  met  witti  hucIi  eiicjaied  oA  I 
hftvf  tuet  lh(t  saini}  l>ui]ie*  in  ttmtified  epitbiilium  of  %  Tariety^H 
in  normal.  And  ]Mirltcularly  in  p»thoIa^ral,  coodiliaDi  wbd 
notlibiit  to  do  witit  ciincer.  Hence  I  Mn  justified  in  ^tnjvf 
punthitic  onture,  not  onljr  because  ihcy  occui'  in  oonnal  «c 
opitlieliuat,  bill  nlso,  and  diieflj,  from  tho  Tact  that  ui  emf  i 
tney  ^l^6enlble  cpitht-liftl  cells  wbercin  tlie  n»io  Ivody  of  tliK  pg^ 
Ua»  shrunk  arouiiil  tbo  ouclens,  leaving  a  perifiheml  portioa 
it  like  a  capsule.  WLciher  tlib  ajjporent  eDcysting 
opitbulinl  celifl  in  ctmnet^ted  wiUi  and  dependi 
difference!-  of  the  tnurgiiud  and  central  portione  of  the  «li 
as  in  Miigga<t«d  by  UeideuUain'e  re«earcli«s,  1  mm  nn*blc  in  w 
ae  evidence  at  lenel  tending  in  ihin  direction.  1  ni>jr  iM( 
bowever  jiartinl  or  exIcnBiTe  coo^ulntioQ-nocroais  nccun  is  jt 
epithelium,  such  spitarent  encysting  of  ibe  main  o  ' 
of  the  epithelial  eubelance  does  occnr.  To  this  vima 
belong  epilhcilini  cell»  in  uiiich  ibe  nucleun  ia  shifted 
and  compreesed,  owing  to  the  presence  within  the  malnii' 
ibe  cell  of  an  nlmoat  bomogeneooi  spherical  bodji  and  I 
reuinnntij  of  granulur  matter  may  be  often  retx^nisvtl,  ThtH 
inlrsceltular  globidee  are  represented  by  aome  obserrm  Mtbe 
pwnaites ;  but  apart  from  their  remarkable  dissimilarity  In  M 
resembling  it  sporozoon,  the  possibility  of  tbeir  being  jodkatife 
thie  lo  a  byilrupic  or  colioid  change  of  the  cell  prouiplaMn  maM 
lost  sight  of.  Moreover,  the  presence  of  fluid  oollokl  &tly  wt 
other  njalenal  within  the  cell  [H'otoplasin,  is  not  at  all  of  ran  axt 
in  epithelial  nud  other  cells  in  Tarious  paibolof^icsl  att/tet. 

2.  The  presence  iif  well-uutliued,  more  or  Wsa  ctenr,  lattao 
bo^ea  shoivin^  a  more  or  leee  distinct  periuhetxl  radial  ttriuka 
a  central  deeply  stained  grannie  or  granules  {HoaiiakfwiUeli,  Bt 
These  btrikiiigly  resemble  altered  nuclei  of  tlie  ejaifcclMl  celb:  th 
in  a  hydropic  condition  with  nccumulation  in  iJie  cwUtt  d  IbB 
part  of  the  chromnlin,  remniuits  uf  the  niitoma  etiQ  marWPi 
chromatin  lo  the  nuclear  niembrane.  1  do  not  raiaa  these  lot 
cancer,  in  fact  they  are  by  ninny  considered  lo  be  the  twwtdiaratf 
form?,  fiut  in  some  eaneere  that  I  buve  exsinined  Ibey  •• 
numerous  i  and  I  do  not  eee  that  the  eridence  as  U»  ihek  |«i 
nature  \»  at  nil  satisfsclory,  the  less  since  bodies  closel}  rM«aUiB{ 
forms  aiv  to  be  met  irltli  in  epithelial  strnclures  under  other  ammIi 
as  already  stated.  It  is  qoile  poertible  that  in  cancer  the  cliai^H  < 
nuclei  in  epithelium  are  of  a  chemicsl  nature  diffecvuit  fnm 
obtninuig  in  other  c<)ndiiions,  and  llint  hence  they  are  wor*  mmI 
with  in  cancer  than  in  other  disea^a  ;  but  this  is  no  rauoo  wkj 
changes  should  be  considereil  as  indicating  the  presence  of  painlM 
passing,  it  may  he  mentioned  thai  these  bodies  do  nut  ocfv  •■ 
coccidia,  »y,  of  the  rabbit's  liTcr. 

3.  The  presence  of  "  spores  "  anil  "  spore-like  "  bodiM  la  An 
Kubstancc  and  iu  ibe  nuclei  of  the  epithelial  cells  in  cuestt  ■ 
ieolaled  or  in  gi'oups.  To  these,  Sji:>bring,  Sou i lake wJtscb,  BaSfl 
Walker  have  devoted  particular  attention  ;  and  they  nndouMMlly' 
sent  goo.l  types  of  the  so-called  cancer  psrasitee  which  cas  be 
studie<l.  But,  as  1  have  staled,  such  "  spores  "  cannot  bo  disdngnUM 
masses  of  cell  protoplasm  or  of  nuclear  snbstRnoe  respoctiraly,  aap 
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from  the  main  cell  sabstance,  and  owing  to  chemical  change  taking  dyes    app.  B.  No.  8. 
often   differently.     Besides  such   spore-like   bodies  are   met  with  in  ^  theiti  locv 
epitheiiam  under  conditions  (sheep-pox,  foot-and-mouth  disease,  chronic  ofCanoer;  %S^ 
inflammation   of  skin,  Ac)  that  have  nothing  whatever  to  do  with  i^r-J^*«n« 
cancer.     It  must,  however,  be  left  open  whether  this  interpretation  is 
or  is  not  a  correct  one;  though  amongst  the  figures  given  by  the 
different  observers  as  showing  intracellular  spores   (Sjobring,  Buffer, 
and  Walker)  there  are  some  tibat  cannot  be  distinguished  from  vacuoles 
in  the  protoplasms  of  epithelial  cells. 

4.  As  to  the  presence  of  rounded  transparent  cells  with  one,  two,  or 
more  nuclei  amongst,  or  even  within,  the  epithelial  cells,  there  is  nothing 
to  distinguish  them  from  ordinary  leucocytes.  They  are  met  with  in 
cancer,  and  they  are  met  with  in  the  normal  epithelium  of  the  palate, 
tonsil,  and  back  of  the  tongue.  To  assume  with  L.  Pfeiffer  that  these 
are  amoebosporidia  seems  quite  gratuitous.  The  same  applies  to  the 
kerato-hyaline  cells  already  mentioned,  and  which  are  said  to  be  a  phase 
of  the  cancer  coccidium. 

5.  Perhaps  the  most  important  bodies  that  have  been  adduced  as  cancer 
parasites  have  not  yet  been  mentioned  by  me.  They  are  those  described 
by  Korotneff  in  ''  Oentralblatt  f.  Bakt  und  Parasitenk,"  vol.  xiii.,  p.  373. 
Under  the  name  of  rophalocephalus  cardnomatosusy  Korotneff  de- 
scribes a  pedunculated  and  band-like  protoplasmic  mass,  consisting  of  a 
spheroidal  or  pear-shaped  nucleated  ^^head,"  and,  directly  continued 
from  it,  a  band-like  longer  or  shorter  protoplasmic  mass.  The  whole  is. 
without  a  sheath  and  is  situated  partly  within  and  partly  without  the 
epithelial  cells  of  a  cancer ;  and  the  band-like  stalk  is  several  times  the 
diameter  of  the  individual  epithelial  cells.  In  this  form  the  *'  parasite  " 
is  considered  as  an  adult  one,  whereas  smaller  uni,  duo,  or  pluri*nucleated 
masses  without  stalks  are  considered  young  or  growing  forms — gregarina 
forms.  This  parasite  was  found  not  only  in  carcinoma  Uibii  but  fdso  in 
carcinoma  mamme,  maxillas,  &c.  Kurloff  in  ^^  Oentralblatt  f .  Bakt  und 
Parasit,"  vol.  zv.,  p.  841,  adduces  confirmatory  evidence  as  to  the 
existence  of  these  forms  :  namely,  adult  band-like  masses  with  a  nucleated 
head,  and  also  smaller  spherical^  oval  or  p^-shaped  masses  (i.e., 
growing  forms)  in  a  case  of  carcinoma  of  the  skin  oi  the  hand. 

These  band-like  masses  with  nucleated  pear-shaped  head,  are  from 
their  shape  and  their  size  so  unlike  anything  else  amongst  the  epithelium 
that  it  is  quite  out  of  the  question  to  refer  them  to  anything  belonging 
to  the  epithelial  or  to  other  known  cells,  and  the  question  therefore 
arises  as  to  their  nature  and  as  to  their  relation  to  carcinoma.  Both 
Korotneff  and  Kurloff  show  that  by  special  staining  they  can  be  easily 
demonstrated ;  and  in  this  I  agree,  so  far  as  their  presence  in  some 
carcinomata  is  concerned.  I  have  seen  identical  bodies  in  sectiona 
of  a  carcinoma  of  the  oesophagus,  which  were  stained  first  in  fuchsin 
or  rubin  and  then  in  methyl  blue.  They  were  conspicuous  not  only  by 
their  shape  but  also  by  &eir  deep  pink  stain  (fuchsin  or  mbiu)  whidb 
they  take  up  and  retain  vrith  great  persistence.  They  appeared  as 
partly  intracellular,  more  generidly  intercellular,  filamentous,  or  band- 
like deeply  stained  masses  with  a  qiheroidal  or  pear-shaped  nucleated 
enlargement;  and  in  this  form  they  are  easily  recognised.  Besides 
such  forms  there  occur  similar  deep-pink  spheroidal  or  oval  nucleated 
intracellular  masses ;  and  it  is  difficult  to  decide  whether  all  these  or 
only  some  of  them,  notably  the  larger  ones,  are  merely  truncated 
enUirgementa  of  the  former.  The  smaller  of  such  forms  are^  most 
probably,  young  growing  formsi  as  is  maintained  by  KorotndS  and 
kurioff ;  but  it  must  be  obvious  that  the  **  rophaloceplu^aa  "  may  appear 
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iB.tbe  JifceuBM  ulvsgitaduMi,  ia  sbli^iM^  or  m'  ti 
»  nMWr  of  fact  gnditiuat  iMtfraw  ,liia  ;l«iie  faH 

l.-i^«tU  cBDRMHf  wlwihw  tb))  MuaUer  uai,  bi,  lar  m 
loUM^ular  «or]>BBCle*  rabifnd  lo  by  Iboas  ftaifcrns  •»--«    _ 

UM/are  naraljr  ih*  " hrmAn "  oftbo  bMid4ik« i'oniu  smm  «»«(■ 
i»  r«^  mwwoH  wettm.  U  Um'  faniiur  visir,  vis^  that  d  ^ 
and  Kurioff,  be  lb*  (%bt  one.  jiaii>c  or  Uinan .  ya>ag  voM 
nocloalcd  b(Mlw(t{niBrt»i<anB>.hk*n  tiMn  ilcvrribud-Wotfan-.thi 
noubljr  by  ENiwuehcwm  mmI  Bufiar.  '        .   .  « 

Ilaftvurt  t>atiivlatoflM«iuo«ibsrvlfaMU»ee(iis  In  fin  rbi>r  iijwi 
rW«t  ol  [he  "  (Mcbnn  liodMs  "  firH  doacrilMHl  by  Uussell,  *■  BntUiJ 
JmuimI."  1  t<Oli belong  to ibucKtegory;  and  it  maj  aba  bn^ 
UmI  MfaanofSiuflen'sfHhsin  boili»  are  n^l  li^ood  .cwy^^ 
WOte  caraiKMiimU  red  bfai*(l  corpnscte*  deeply  .ttaiaed  wkbfiiA 
be  fnund  lietweeti  the  deep  ejutheiia)  crlU.  Tbat  iberarttralto 
piMcl(«  -citn  be  recogniwd  bj^  tlirir  nu  and  afaspe^  ami  /ty  itM.h 
tbe  MfMlViirie*  ot'  the  |«|iiUie  aanuua  them.  Jiut« 
''fucliAio  hotUes"  of  Ru»clt  aeecn  to  me  to  ba  iiiidi 
panLsita-like  bodies. 

..  'i'lic^ii;  (,-Au  Iw  tben  iu> doubt  that  there  occur 
wliiqb  «nii  Im>  JtettritfuiBhi^d.  M  se|iw-iila  and  diffnrcnt  frv 
pella,  from  tiucki.  ur  I'kwu  leucot^ics;  and  tho  qui 
)iiiui»are  llie>  ?  Tbe  two  UiiKiaa  anUMin  cnisidcr  mwaAfl 
H)ph^oa!|>UiiIiis  larciBomaUHus  in  tu  adult  ata^e,  irliila  ihe,a 
unalqalwJ  iMxii-'^  the;  cou^ider  m  young  growing  ^rrgmna^  ion 
aMBaU><ni«,  lipwfvsr.  ibat  it  ianol  itec«Ba&rv  to  acocpl.ibwnv 
■kew.dpeciea,  oue  wbifh  by  tbe  wajr.does  iM>t  i-'oiacule.  ja  iia  ^1^H■ 
with  iM),T  known  gren^trmie.  It  appeare  more  probaUa  tbM  tbe  . 
like  pMiuaeulated  Icuubbol  nuvleated  maM  at  pnMapbwoi  mm 
mmpXy  a  larga  auiatbn  tb»t  liu  tlirown  out  a  lou^  aiail.  aaJ 
wban  tbe  amoBba,  after  Ibe  nalnre  of  anttDb«>.  diwuis  it  ^'iiw  o 
lo  nmallec  nufileattd  protopl&;aiiia  masses.  If  anJK  t^  fauw 
prt'seiit  ill  tbe  ewtiuns,  it  would,  owing  to  ibvir  speual  A«imitg  and 
intntcellultix  povitioo,  not  be  difficult  tu  nualakc  ibetn  for  e^ibebk 
or  Imicocytos;  but  tbe  preBciwn  of  the  larg«  peduBc^ttsd  b« 
oiiafSM  are  «f  the  utniosl  iiupurtAoce  as  proving  ibat  we  ara  <b 
with  souietliiug  qiiitr  dilfereut  from  either  ephlit-Hitl  oclU  or  Uuoy-i 

L  Ltive  Mnrubcl  for  ibeae  ptdunixilated  luu 
of  cnrdnontHta ;  bnt,  excepting  in  a  angl" 
(csopltsgtia,  1  have  not  come  bctoks  them. 
Korottieil  has  in  thi4  respect  lieeo-mvrB  fortiiii.<  .  

To  sum  up,  tben,  we  have  to  exclude  from  tbe  eTi<le 
by  the  various  autbore,   n*  indic^tipg  ciuicer  j 
bodies : —  ■     ■     -.  . 

(a.)  Kucleateil  epithelial  cells  wtucli  havu  i^.i  : 
chMige.     Tbese  are  observable  as  epbei-oMal , 
siiualyiT  a«Qy  from  tile  ilwpesl  epitlieUal  <  < ; 
immejintely  in  contact  with   the  ^o^nectiv•'   ■■ 
ofalHtut  the  siio  of  (ivilinary  frpithelml  cell*.  M:ih.   lite  Va 
eiiperGcial  celt?,  aiid  po8»e?-a  «  relaiively  gmhU  <I<-'epIy  m^3 
nucleus,  such   as    is  tonuil  in  tmuy  other  fxtkinploi  Qf'cM 
acul«i);  inflaued  epilheliiuu', 

J,  (*■?  Sphericnl  iratispafeai  ^^'^  wiihon^  two,  0r^,^ufratta 
in  aapecl,  size,  nuclei,  aii^m  their"  iide  of  staining,  cam 
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Arr.  B.  No.  s.  latter  forms  are  in  many  canoerons  epithelial  growths  onl 
On theBtoolasj  ™^  "^^^  *  ^'^  K>me  I  have  missed  tb^  altogether,  while 
of  OHkoeri  hj  sections  had  to  be  examined  in  order  to  find  one  or  the 
Dr.  Kteln.  bodies  resembling  them.   From  this  it  would  appear  haza 

them  a  definite  causative  relation  (o  the  n^id  growth  a 
of  the  epithelial  cells  constituting  carcinoma. 
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**  No.  4. 

ir  FuBTHKR  Bbport  on  the  Etiology  of  Vaccinia  ;  by  app.  b.  No.  4. 

Dr.  Klein,  FJELS.  On  the  Bttoionr 

of  Yaccmia ;  by 

In  my  last  report,  1892-93,  on  the  Etiology  of  Vaccinia,  I  stated  my  ^''  ^^*''"* 
experience  as  to  the  paucity  of  bacteria  in  vaccine  lymph,  whether  from 
the  calf  or  from  the  human  subject,  taken  under  due  precautions  at  that 
stage  in  which  it  is  commonly  used  for  vaccination  purposes.  Thus,  I 
recorded  the  fact  that  if—in  the  case  of  human  vaccinia  on  the  8th  day, 
of  the  calf  on  the  5th  or  6th  day — the  superficial  layer  of  the  vesicle  be 
thoroughlycleansed  and  removed,  and  the  lymph  thereafter  oozing  from  the 
pock  be  collected  in  sterile  glass  capillary  tubes,  inoculation  of  the  lymph 
thus  obtained  into  various  nutritive  media*  only  exceptionally  results  iu 
growth  therein  of  any  micro-organisms.  Further,  I  noted  that  the  like 
was  true  of  small-pox  lymph,  collected  in  a  clear  state  at  a  not  too 
forward  stage  of  the  small-pox  vesicle.  And  I  went  on  to  infer  that 
the  cocci,  bacilli,  yeasts,  &c.,  which  have  by  so  many  observers  been 
grown  in  culture  from  vaccine  lymph,  are  by  no  means  essential 
constituents  of  the  lymph ;  that,  on  the  contrary,  they  are  of  extraneous 
origin,  having  been  derived  in  all  probability  from  the  superficial  crust,  or 
added  to  the  Ijmph  from  other  outside  sources  during  the  process  of 
collection. 

In  the  report  in  question  I  also  pointed  out  that  short  bacilli  are  present 
in  suitably  stained  cover-glass  specimens  of  lymph  token  from  the  pock  of 
the  calf  at  an  interval  at  72  to  96  hours  afler  vaccination.  In  some  speci- 
mens of  early  lymph  these  bacilli  occur  in  very  great  numbers,  in  later 
lymph  their  number  is  not  so  large;  and  I  have  surmised  that  their  scarcity 
in  late  lymph  is  probably  due  to  the  disappearance  of  the  badllary  sub- 
stance of  the  microbe  in  sequence  to  its  formation  of  spores.  Illustra- 
tions appended  to  my  report  displayed  these  bacilli  in  early  lymph  in  pure 
culture.  In  addition,  I  showed  that  in  human  vaccine  lymph  on  the 
8th  day  of  the  vesicle,  as  also  in  the  dear  lymph  of  human  small-pox 
at  3rd  and  4th  days  of  the  eruption,  similar  small  bacilli  could  be  recog- 
nised; and  that,  invariably,  these  bacilli  refused  to  grow  in  artificial 
culture  on  or  in  any  of  the  media  used  by  me  to  that  end. 

Two  publications  have  since  appeared  which  deal  with  this  subject : — 
(1.)  Besser:  Centralbl.  f.  Bakt.  und  Parasis.,  Vol.  XIII.,  p.  590: 
finds  in  the  lymph  of  human  small-pox  a  small  bacillus  corresponding 
morphologically  to  that  described  and  figured  by  myself;  but  which, 
unlike  my  small-pox  bacillus,  is  capable  of  being  grown  on  the  ordinary 
culture  media.  For  this  reason  I  do  not  consider  this  observer's  positive 
result  as  free  from  doubt;  indeed  I  feel  certain  that  the  bacillus 
cultivated  by  Besser  is  not  identical  with  that  which  I  found  in  smull- 
pox  lymph. 


*  The  media  experimented  with  were :— ordinary  nutritiTe  agmr,  gljeerine  agar, 
and  blood  aeramin  floid  and  in  solid  condition. 


AM.B.1t».«.       (2.)  The  fMODd  iraUicttiati  raferrMl   to  i 

<£KmtSm7S     WM  kflerwards  pobliihed  in  full 
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WM  kflerwards  {tobliihed 
GeNiiKlbdiuintr,"  vol.  ix.,pMt 

fldld  uT  (lie  Ahx.     >\iii{> 
ve^vtative  p»ri  of 

tkal  hav«  C04Be^o«t  ia  I 
Dr.  Jtutt«|-t*ck'ii  pi|iM   '  -     caueed   MirpCBr; 

leasi,  in  view  rif  ibe  mcii:  u^tuavcs  hi*  nhuU*. 

dryinj;  of  a  ihin  ftltn  ni  l\m|][i  '-;i  ii  i;MV.»r-glnj=s.  antl  lh<*u  Isot 
KUinitiett  in  eiiiubkdvw.  Allhough  >  host  of  cna)fK-t<^i  work 
wortriTin  thr  simi?  direntiou — Koi-h  Ktiil  bia  roD'Wjrx^  «  ti 
UvMindbeitaiiDie  lunotipt  Ibem.  uiil  b«  It  doCcmI  b^  rksciIt  ti 
uuthod  lliki  GutifrwL-k  deacritxM  afi  n  new  method— -uoLooa 
Tt'-**V""  ilireiuUnU'l  ^r»iitiie-s  f>f  tibrui.  or  of  s<i>a*  otlwi  nll> 
Hibtfanoe,  t'ur  «  invivliurii  with  »|K)fvs  The  feoLore^  (ie4cntK>l 
lersack  are,  he  admii^,  uot  itlwn}>  preM^nt  j  «ad  the  reason  be  am 
ntli^r  ohscrvcrs  liitving  missed  Uiem  (viz.,  th»l  thtiv  are  not  HbM 
fn-ali  Btiile  birt  onlv  afti-r  drying)  is  un  the  fat*  rf  it  ilcivei 
RnAdent.  Tliongh  I  do  not  daubt  iJiat  tu  bis  drM  i 
Ivmpfa  Rnttnrnek  fonnd  nil  llie  l«uiirt» .  that  lis  diwCTJbt*, 
tV  snallMt  rmewi  for  wcepluig  tb«tB  ae  iiMlicaling  ihe  \, 
micro-orgooisui,  or  tor  crediliog  that  tiiey  wrrre  dJseoTien 
the  result  of  a  q«w  mtaUijd. 

IJuririg  18it3-^4  I  Iwv."  further  i. 
socking  ihcii'lit  di?iiioii»'tniti<.>ii  tluii 
of  the  oartv ' vBiviiif  Tpj^f le  of  r}. 
For  thte^  poi^KWo  two  nMthotti  bav   > 

(1.)  Direct.  cuUicalioH. — As  in  Iiuit.  jtnr'n  ^Hfnrin^rHyJ 
collectcil  from  siiocpwfiil   in*«?rt40ns  iu    calf    jxix;    Han  ytef 
being  taken  from  calves  in  ii»>  nt  Lauib's  Conduit  Suwt  tor  fl 
tion  of  cnlrps  snd  hifants.     In  each  iusiitnee  it  n-an  proned  ( 
Ivnipli  III  Uie  routine  procmtpe^  of  thai  Establinbto^nt.    ftAin 
ljnB(>h  Ih*  Harlma  uf  the  (Kxk  una  weJl  idtvnetl,  luid  Uw«aM 
removed  vith  a  sterile  M»I)>el ;   then,  the  pock  havii^.t. 
between  sUrile  vucciue  forecps,  ihe  di-ar  l.Tiupb  oauug  out  fl 
to  run  into  frei^hlj*  drawn  unt  eapillary  gbiw  pi(>elic«.    f  tum  U 
inocnUlious  wi^re  uiade   of  differeal  culture  tubcw, 

(a,)  Onlitiary  notiitiive^ar,  eolid. 

(6.)  Olyceriue  agar,  solid. 
_<i(fi.)  Fluid  hoEse-eerain. 
-.,i(<i.)  Solid  horH-sernm., 


*  Ko«h'i  papers  onAiithrai,  onDisinfcciioii,  ■ndon  TuWcaloRuQ 
oa  TffhoiA  Fern-  <  LOfBer's  papem  on  Diphllieru  and  an  OlandeKi  Eia3 
Glarulen,  Swbe  Krysipiilu,  &«.  i  Huepp^'a  paper  on  Hilk- ' 
pip«T  on  Air  Orj(aai*au ;  and  ■  bott  of  other  moct  nccai.. 
txctfriotngiea]  inl^ect'*.  all  of  ibem  marked  bj  preeiaionof  m 
it  l«  lk«l,  and  earc  in  diawing  ooncliMioni. 
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<  Senna  of  tii^  heri^  ^as  cbosfK/'S«ieB  it^.K^an  raoil^n  (ioaoret  'easily  thm  ^'r-J^e*  ^ 
ox'-^  a0p<v»)'iieiot>taitked  in  larg^qaAirifitreflriii  n eteaviilate^ Bnd  >dii  •ecovnt  On  tke  Btiokvgr 
tko  ofrthe  bone  being  an  aaimaiiMBceptible'to  oow^pox.    / ..  ^^ki^  •  ^  • 


It 

1^  EiM^b  culture  tube  received  a  drop  'of  tb^  vadcine  hnoipby  wbic^  in  tbe 
,    case  of  the  solid  media  was  rubbed  over  tbe  sur&ce  wiib  a  stS^ite  pli&tinum 

loop.  The  tubes  were  next  all  "  capped  "  so  as  to  avoid  loss  of  fluid 
,    and   drying  up,  and   were  incubated  at   37^   C.      I  have  thus  made 

cultivations : — 

(1.)  In  one  instance  of  72  hours'  lymph. 

(2.)  In  one  instance  of  68  hours'  lymph. 

(3.)  In  four  instances  of  96  hours'  lymph  ;  and 

(4.)  In  two  instances  of  100  to  112  hours'  lymph. 

In  each  series,  that  is  to  say  from  each  actual  sample  of  lymph, 
there  were  made — 

(a.)  Three  cultures  on  ordinary  agar. 
(b.)  Three  cultures  on  glycerine  agar, 
(c.)  Three  cultures  in  fluid  borse^serum,  and 
(d,)  Six  cultures  on  solid  horse-serum. 

The  cultures  wore  kept  under  observation  for  over  three  weeks,  but 
in  not  one  single  tube  was  there  any  growth  obtained :  they  all 
remained  sterile.  We  have  then  here  a  considerable  number  of  cultivations, 
and  yet  not  one  showed  any  growth.  This  result  coincides  with  last 
year's  (1 892-93) yObservations^  and  vitb  those  reoorded  by  other  observers. 

(2.)  Indirect  cultivation. — In  tbe  course  of  other  studies  I  had  observed 
that  on  inoculating,  subcutaneously  in  tbe  groin,  guinea  pigs  with 
vaccine  lymph,  the  inguinal  glands  of  the  inoculated  side  could  on  the 
fourth  and  fifth  days  be  distinctly  felt  as  slightly  enlarged.  On  the 
sixth  and  seventh  days  this  enlargement  was  a  little  more  marked,  and 
afterwards  it  gradually  subsided.  Hence  I  thought  it  possible  that  this 
enlargement,  appearing  as  it  did  after  lapse  of  three  days,  might  be 
due  to  the  growth  and  multiplication  in  the  guinea  pigs'  tissue  of 
an  organism  ;  possibly  the  vaccine  organism.     I  therefore — 

(a,)  Inoculated  two  guinea  pigs  iubcutaneously  in  the  groin  with  a 
few  drops  of  active  (sixth-day)  calf  vaccine  lymph.  The  animals  were 
killed  on  the  eighth  day ;  when  tbe  inguinal  glands  of  the  inoculated  side 
were  found  slightly  enlarged,  and  the  connective  tissue  around  them  in- 
filtrated with  sanguineous  matter.  These  glands  were  then  cleared  of 
all  their  surrounding  tissue,  and,  an  incision  having  been  made  into  them, 
disc-shaped  particles  (each  about  the  eighth  of  an  inch  in  diameter)  of  the 
gland  tissue  (which  was  rather  juicy)  were  cut  out  with  sterile  scissors 
for  transference  to  culture  tubes.  With  each  particle,  two  agar,  two 
glycerine  agar,  and  two  solid  horse-serum  tubes  were  inoculated,  by 
rubbing  the  particle  well  over  the  slanting  surface.  The  tubes  were  then 
capped  and  placed  in  the  incubator  at  37^  C.  Altogether  from  each 
guinea  pig,  12  culture  tubes  were  inoculated.  The  tubes  were  inspected 
from  day  to  day  for  four  weeks ;  but  not  a  single  one  of  them  showed 
any  growth ;  they  all  remained  sterile. 

(6.)  Two  calves  were  next  inoculated  subcutaneously  in  the  groin 
with  a  few  drops  of  active  calf  vaccine  lymph,  each  animal  receiving  the 
contents  of  three  ordinary  calf  vaccine  tubes.  The  inguinal  glands  of 
these  calves  on  the  inoculated  side^  were  then  watched  from  day  to  day. 
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PRKMMINARY   REPORT   OD   the   ChEMICAL   PaTHOLOGY   of  aciltc  ()n  the  Chemical 

Traumatic  Tetands  ;  bj  Sidney  Martin,  M.D.,  F.R.C.P.  £^te°TlSiSLitic 

I  have  in  raj  previous  reports  ou  Anthrax,  on  Infective  Endocarditis,  Sidney  Martin. *^' 
and  on  Diphtheria  shown  that  the  poisonous  chemical  substances  found 
in  the  bl  jod  and  tissues  in  these  acute  infective  disorders,  belong  to  two 
classes  ;  and  that  these  poisons  are  in  each  instance  formed  by  the 
transformation  of  the  proteid  substances  present  in  the  body,  i.e.,  by  a 
process  of  digestion. 

The  poisons  of  the  two  classes  are : — 

1 .  The  digested  proteids ;  albamoees. 

*A.  The  final  products,  some  of  which  are  acid  bodies  and  some 
basic. 

As  regards  the  physiological  action  of  the  albumoses,  in  the  three 
diseases  so  far  examined  they  are  fever  producers,  and  moreover  possess 
a  special  action  (in  rabbits)  on  the  heart,  whereby  the  cardiac  muscle 
undergoes  fatty  degeneration,  the  skeletal  muscles  being  unaffected. 
The  diphtheria  albumoses  liave,  however,  a  further  and  special  action  in 
that  they  produce  a  paralysis  due  to  a  degeneration  of  the  peripheral 
nerves,  sensory  and  motor ;  while  in  large  doses  they  act  on  the  spinal 
cord  as  a  paralysing  agent.  The  final  products,  in  infective  endocarditis 
and  in  diphtheria,  are  acid  bodies,  and  they  possess  only  a  feeble  tosic 
action.  But  in  anthrax  the  final  product  is  a  basic  body  which  produces 
coma  and  is  the  chief  agent  by  which  death  is  caused.  Tbe  final  products 
are  not,  like  the  albumoses,  to  any  great  extent,  if  at  all,  fever  producers. 

The  Chemical  Pathology  of  Tetanus. 

In  my  study  of  the  chemical  pathology  of  tetanus,  I  have  proceeded 
in  a  manner  similar  to  that  observed  in  my  investigation  of  Diphtheria, 
viz.,  by  making,  first  of  all,  a  chemical  examination  of  the  tiesues  of 
patients  dead  of  the  disease.  In  the  present  report  I  confine  myself  to 
the  results  obtained  in  this  sense,  reserving  the  examination  of  the  chemical 
substances  produced  by  the  bacillus  of  tetanus  in  artificial  culture  for 
a  future  report. 

Acute  traumatic  tetanus  is  a  disease  in  which,  following  a  wound  or 
injury,  there  arises  a  series  of  symptoms  which  are  quite  chaiticteristic, 
viz.,  fever  and  recurring  convulsions. 

The  wound  may  be  a  penetrating  one,  and  may  contain  a  foreign  body 
visible  to  the  naked  eye,  such  as  a  splinter  of  wood ;  or  the  injury  may 
be  a  compound  fracture  of  a  limb,  or  even  a  mere  abrasion.  In  some 
instances  no  wound  is  discoverable. 

The  wound  is  the  seat  of  inoculation  of  the  disease,  and  its  examination 
chemically  presents  great  difficulties.  In  cases  where  it  is  simply  an 
abrasion  which  has  alreEuly  been  treated  surgically,  no  chemical  examination 
would  be  of  service.  In  one  such  case  I  have  tested  the  infectivity  of  the 
wound  by  inoculating  material  from  it  into  rodents ;  but  no  effect  was 
produced.  In  cases  of  tetanus  following  a  penetrating  wound,  from 
which  there  is  found  exuding  a  small  quantity  of  ichorous  pus,  the 
infectivity  of  the  wound  has  been  tested  by  various  observers ;  but  I 
have*  not  been  foii;unate  enough  to  obtain  sufficient  of  this  pus  for 
chemical  examination.  The  study  of  the  chemical  pathology  of  tetanus 
IS  somewhat  hampered  by  these  difficulties,  inasmuch  as  it  is  possible 
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IFT.  B. (io.  1    that  (he  «xaiuiaaiion  of  Ihe  lofai  lesion    wroulJ.  if  nmcliaMr,  yi 

onib'^ibnuni  int^rcftinp  ri^'iltn  as  in  the  cii»e  ot  ih*  tliphlLoritic  memhnne. 

PMhatow^  Sui>$>ctl<u^t  'o  infliction  of  the  wound  there  occors,  in  letAnuSiane 

^StS^T^ni.  inruhrtiou,  after  which  there  is  onset  of  spasm  of  the  mnaeles,  be 

niiliiv  sUrtliL     ^^^l,^  ^j  irnn^  musclea,  along  with  a   rise  in    body  tempmm. 

recurring  »[i«sins  need  no  description  here  ;  they  are  flight  i  fa 

become  more  intense,  lasting  till  death.      The  ferer  lasts  throagb 

tilne^;  it  may  rise  ht^er,  or  may  fall,  just  before  <lealh. 

Tho  higher  eerebral  centi'es  are  not  fttlected,  mtl  ibe  chiri  iafli 
Um  |ii>i«n  is  eiertwl  on  the  tuotw  nerve  cf  Ih". 

On"  olhiT  symptom  is  Freqoentty  noticed,  more  eepCH-ially  tow 
end  of  thi?  diswe,  vis.,  inereMed  raptdity  of  the  oudtae  beat,  in 
earOiac  failure-  Thissymplciu  may  psrtU  be  a»ci'ibod  to  the 
of  the  mutcidar  spasms;  but  nol  wholly,  sinee  citrdiac  fwlor 
(ufwtive  disease  is  one  of  the  effects  of  the  action  of  tht 
producing  it. 

Thf  iL-«ued  of  the  )K>dy  that  T  selected  for  examinittion  in  leU 
the  hjood,  Ihe  spUvn,  and  the  spinal  cord.  The  blood  most, 
ha  a  chemical  poison  peculiar  Id  thi?  disease,  be  the  means  of  ii 
miMion  IhroDgh  the  body.  The  spleen  wns  selected  for  em 
owing  to  the  Met  ihat  in  diphtheria,  where  this  organ  is  not  enti 
is  the  chief  repository  of  the  chemical  poisons  that  character 
malady  ;  aud  it  was  thought  that  a  similar  oonditioii  of  things  mij 
in  tetfuius.  Tlie  spinal  cord  was  examined  ckciuically.  for  the  reai 
in  tetanus  the  poison  appears  to  select  the  motor  ner%e  cells 
specific  action,  just  as  strychnine  does;  and  it,  seemed,  therefbi 
possible,  indeed  'probable,  thut  part  of  the  tetanic  poison  ad^ 
death  l>e  preseot  in  the  spinal  cord. 

Casks  of  Tetinus  examtked. 

The  caaes  of  tetanus  examined  were  obtained  during  the  last 
'^~^^^  years  (1881-1894)  at  the  Middleaei,  St-  Thomss's,  Si.  ^lafi, 
Korthern,  and  UniTersity  College  Hospitals,*  They  were  .scieo  i 
ami  they  presented  some  variety  as  to  lliuir  aymptouis  during  Vde. 

Xatiire  »f  Injury. — Six  of  the  cases  showed  a  seal  ot  injn 
which  the  tetanus  poison  might  have  entered.  Two  were  cas 
compound  fracture  (Cases  II,  and  VII.) :  in  one,  fracture  ol  a 
tni-snl  bone  csiuseil  by  a  pickaxe,  in  the  other,  fracture  of  the  fm 
Two  weif  pcnt'trating  wounds  of  the  soft  tissues  ;  in  one,  of  the  s 
the  foot  by  u  utiil ;  in  the  other,  of  the  back  of  the  right  thigh  n« 
gluteal  i-egiou,  by  nn  iron  sptke,  a  piece  of  the  trousers  being  dri' 
(Cases  T,  .and  IV.},  In  two  there  was  a  superficial  wound  or  abri 
in  one,  a  wotitul  of  the  feaip  caused  by  striking  the  head  agaio; 
curb  of  the  pavement;  iu  llie  other,  an  abrasion  of  the  shin  o:'  the 
log  (Cnses  III.  and  V.),  In  one  only  of  the  seven  ca.^s  was 
no  wound,  fracture,  or  abrasion  discoverable  during  life  or 
death  (Case  \l.).  The  man  in  quertion  fell  with  a  sack  of  fioi 
to  his  right  side  ;  but  there  was  no  leiaion.  Some  acne  pustules  I 
on  the  chest  wv'-re  suggested  as  possible  seats  of  inoculation,  but 
can  only  be  considered  as  men-  surmise.  It  is  quite  possible, 
the  infection  took  place  in  this  case  bv  way  of  one  of  the  m 
membranes  (the  nosal,  buccal,  or  p])nryngenl),and  was  conveyed  i 
dust  raised  by  the  heavy  fall  of  this  big  man  with  a  sack  of  Hour. 

*  I  wish  to  express  my  iudi^blednese  to  ilic  kinilDels  of  Mr.  A..  Q.  ^ 
Dr.  VV.  EdmuDcU,  nn<l  Dr.  Gallova}'  for  sending  me  apecimeas  from  ci 
telBDii*. 
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case  is  to  be  regarded  as  one   of  those  described  as  idiopatbic,  i.e.,  as    app.  b.  No.  5. 
occurring  without  any  open  wound.  ^^^^  the"chemica 

Period  elapsing  between  the  Injury  and  the  Onset  of  Symptoms. —  ^"JtcT^Simatic 
Cases  of  tetanus  may  be  divided  in  this  respect  into  two  classes.     In  one  Tetanus:  by  Dr 
the  onset  of  symptoms  occurs  in  the  first  week, — from  the  third  to  the  ^^"^^^  Martin. 
seventh  day  ;  in  the  other  class  it  is  delayed  to  the  tenth  day  or  later. 
In  five  of  the  cases  observed  (Cases  I.,  XL,  III.,  V.,  and  yi.)>  the  symp- 
toms appeared  in  the  first  week  ;  in  one  (Case  VII.)  on  the  ninth  day, 
and  in  one  (Case  IV.)  on  the  twelfth  day. 

Symptoms  observed. — The  symptoms  observed  were  those  seen  in  all 
severe  cases  of  tetanus,  viz.,  tonic  and  clonic  spasms  of  the  muscles ; 
slight  at  first,  and  gradually  increasing  in  severity  up  to  death.  Fever 
was  present  in  all.  and  tended  tov^ards  hyperpyrexia  in  one  case  (VI.)  for 
three  days  before  death.  As  to  Case  IV.,  which  differed  from  the  others 
in  so  far  that  the  onset  was  delayed  until  the  twelfth  day,  there  was 
only  a  moderate  number  of  spasms,  and  rise  of  temperature  only  during 
the  last  two  days  of  life ;  death  occurred  from  cardiac  failure,  which 
was  evident  during  the  last  three  days  of  life.  In  Case  Vlt.,  in  which 
the  onset  of  tetanic  spasms  was  delayed  until  the  ninth  day,  death  was 
sudden. 

The  treatment  of  the  wound  in  relation  to  the  symptoms  is  important. 
In  Case  I.  the  wound  was  not  excised,  nnd  at  death  it  contained  a  small 
quantity  of  ichorous  pus.  In  Ca.*4es  II.  and  I V.  the  wound  was  not 
excised,  but  was  treated  antiseptically.  In  Cat<e  V.  no  special  treutment 
of  the  abrasion  was  adopted.  In  Case  III.  the  scalp  wound  was  excised 
immediately  on  admission  into  the  hospital  for  tetanus,  seven  days  after 
the  injury.  The  symptoms  of  the  disease  were,  however,  in  this  case, 
as  severe  as  in  those  with  un-excised  wounds,  nnd,  like  them,  the  case 
ended  fatally.  This  case  is  important,  since  it  shows  that  in  one  week 
after  the  injury  sufficient  of  the  virus  had  entered  the  body  from  the 
local  lesion  to  produce  a  fatal  result.  In  Case  VII.,  the  surgical,  treat- 
ment of  the  wound  was  successful,  and  in  spite  of  the  laceration  of  the 
parts  no  suppuration  had  occurred. 

The  features  of  tetanus,  which  it  is  desired  to  emphasize  from  the 
point  of  view  of  this  report  are :  the  period  of  incubation ;  the  gradual 
onset  of  the  disease ;  the  gradual  increase  in  severity  of  the  muscular 
spasms ;  the  irregular  fever ;  and  the  tendency  to  death  from  cardiac 
failure.  These  facts  suffice  to  indicate  that  acute  traumatic  tetanus  is 
an  infective  disorder.  The  gradual  onset  of  sj^mptoms  seems  to  imply, 
too,  a  gradual  accumulation  of  poison  in  the  body. 

DeeUh  occurred  in  five  of  the  cases  examined  in  from  7-10  day» 
from  the  onset  of  tetanic  symptoms :  in  two  of  the  cases,  in  three  ckys. 
The  fatal  result  is  to  be  ascribed,  not  to  one  cause  but:  to  several.' 
The  continued  tonic  and  clonic  spasms  lead  to  exhaustion,  and  'to 
asphyxia  through  affection  of  the  nmscles  of  respiration.  The  state 
of  fever  contributes  also  to  the  fatal  result.  The  effidct  of  the  poison  on 
the  heart  is  one  not  usually  recognised  as  a  cause  of  death,  though  this  Is* 
probably  a  factor  of  great  importance. 

The  post-mortem  examination  of  the  cases  examined  showed  no  un- 
usual features.  Besides  the  effects  of  asphyxia,  as  shown  in  cyanosis  of 
the  face  and  extremities,  in  sub-serous  and  occasionally'  sub-mucous 
ecchymoses,  and  in  mechanical  congestion  of  the  liver,  spleen,  kidneys, 
and  intestines,  due  to  dilatation  of  the  right  side  of  the  heart,  no  change 
in  the  organs  or  tissues  was  evident  ot  a  sort  to  account  for  dea£. 
The  spinal  cord  of  the  two  cases  in  which  it  was  examined  (Cases  If. 
and  VII.)  showed  no  naked-eye  change. 

I  I2 


^teids.    If,  therefore,  an  acid  medium  be  used  to  extract  the  tissues,    app.  b.  No.{ 
is  quite  possible  that  the  poisonous  bodies  present  would  be  decom-  q^  the^   k 
U  especially  since  the  filtered  acid  extract  has  to  be  concentrated,  Pathology  of 
bus  increasing  the  degree  of  acidity.     These  remarks  apply  only  to  the  TetanusT'byB 
^lamination  of  the  tissues  in  disease  the  poisonous  substances  of  which  Sidney  Martia 
'^mre  unknown.     If  a  base  is  known  to  be  present,  there  is  no  objection 
f  >  extracting  it  by  means  of  solutions  of  mineral  acids. 

..^   The  exact  manipulation  employed  may  be  described  as  follows  : — 

c,    Ejctr action    of  Poisonous    Bodies  from  the    Blood    and  Spleen. 

"    \ — The  tissue   roust  remain   under   the   alcohol   until  all  its   ordinary 

,    proteids  are   coagulated.     This  takes  a  varying  time,  but   is  accom- 
plished in  2  to  3  days  if  a  sufficiency  of  alcohol  (short  of  a  large  excess) 

f  ^,be  used.     Aa  regards  the  spleen,  after  washing  the  organ,  the  capsule 

'  may  be  stripped  off  with  forceps  and  the  splenic  pulp  squeezed  out  with 
the  fingers  jnto  absolute  alcohol.  In  this  way  the  soft  pulp  is  separated 
from  the  fibrous  tissue.    If  this  pulp,  along  with  the  alcohol,  is  placed  in  a 

**  stoppered  bottle  and  well  shaken,  the  proteids  are  completely  coagulated 
'   in  48  hours,  and  the  process  of  extraction  may  be  begun.     This  process 
is  the  same  for  all  the  tissues. 

'*  The  alcoholic  mixture  thus  obtained  is  filtered,  and  the  yellow  filtrate 
constitutes  the  alcoholic  watery  extract,  which  contains  albumoses  and 

*  other  bodies  with  mineral  salts.  The  i^esidue  on  the  filter  is  then 
extracted  for  24  hours  with  distilled  water,  and  afterwards  squeezed  dry 
through  muslin  and  filtered.  This  is  chiefly  a  watery  extract.  The  two 
extracts  are  next  mixed  together  and  evaporated  to  dryness  at  below 
40°  C.  in  vacuo  by  means  of  a  vacuum  pump  and  a  Liebig*s  condenser. 

The  dried  residue  is  now  treated  in  the  evaporation  fiask  with  pure 
sulphuric  ether,  which  dissolves  out  certain  substances,  leaving  a  copious 
residue.  The  ether  and  residue  are  poured  out  of  the  flask  into  a  beaked 
glass  dish,  and  the  residue  allowed  to  settle.  This  residue  consists  of  a 
brown  amorphous  mass  and  of  a  whitish  flocculent  mass,  both  of  which 
settle  readily.  The  ether  is  poured  off  and  filtered ;  it  is  of  a  yellowish 
colour.     This  is  the  impure  ether  extract. 

The  part  left  undissolved  by  the  ether  is  now  extracted  \7ith  absolute 
-alcohol  until  nothing  more  dissolves ;  the  alcohol  is  poured  off  and 
filtered.     This  is  the  alcoholic  extract. 

The  part  remaining  undissolved  by  the  alcohol  consists  partly  of 
mineral  salts  and  partly  of  albumoses.  In  some  cases,  by  treating  this 
residue  gently  with  distilled  water,  the  albumoses  eater  fii*st  into  solution, 
leaving  most  of  the  mineral  salts  behind.  The  yellow  solution  of 
albumoses  thus  obtained,  is  thrown  into  a  large  excess  of  absolute 
alcohol  and  precipitated. 

The  separation  of  the  original  extract  of  the  tissues  Into  an  ether 
^extract,  an  alcoholic  extract,  and  albumoses,  is  readily  performed  by  the 
above  processes,  which  do  not  take  more  than  four  or  five  days.  The 
crude  extracts  thus  obtained  have  now  to  be  purified. 

The  albumoses  are  readily  purified.  Precipitated  in  the  form 
mentioned,  they  may  have  dinging  to  them  some  of  the  bodies  soluble 
in  ether  and  alcohol.  These  are  r^noved  in  great  part  by  allowing  the 
albumose  precipitate  to  stand  under  alcohol  for  a  week  or  longer.  After- 
wards the  alcohol  is  poured  off,  the  albumose  precipitate  is  then  dissolved 
in  a  small  quantity  of  sterile  distilled  water  and  re-precipitated  by  alcohol. 
After  this  second  precipitate  has  settled  (in  1-2  days)  the  alcohol  is 
again  poured  off  and  the  albumoses  thrown  on  to  a  filter  and  well 
washed  with  absolute  alcohol,  ether,  and  chloroform.  They  are  then 
removed  from  the  filter  by  a  sterile  knife,  placed  in  a  glass  dish  and 


503 


RsfiULTS  of  the  Chemical  Examination  of  the  Tissues  in 

Tetanus. 


App.  B.  No. 


Ou  the  Chemi 
Pathology  of 

Tho  blood,  the  spleen,  and  the  spinal  cord  were,  as  has  been  said,  ^nte  Trauma 
cliemically  examined  bj  the  methods  above  described.  Si^^^i^i 

JF'rom  the  blood  and  spleen  were  obtained  albumoses,  and  acid  organic 
bodies  in  the  ether  and  alcoholic  extracts. 

The  final  state  in  which  the  albumoses  wei*e  obtained  was  in  the  form 
of  a  light  white  powder,  completely  soluble  in  water,  and  leaving  a  small 
quantity  of  ash  on  incinemtion. 

The  watery  solution  of  this  powder  was  yellowish,  and  gave  the 
following  reactions : — 

1.  Nearly  neutral ;  if  anything,  slightly  alkaline  to  delicate  litmus 

paper. 

2.  No  precipitate  as  a  rule  with  nitric  acid  ;    one  specimen  only 

(from  Case  1.)  gave  a  doubtful  precipitate.     There  was  a  well- 
marked  xanthoproteic  reaction. 

3.  A  well-marked  biuret  reaction   with  a  trace  of  copper  sulphate  and 

an  excess  of  potash. 

4.  A  flocculent  and  amorphous  precipitate  with  neuti-al  ammonium 

sulphate  (  (NH4)2  SO4),  which  precipitated  all  the  proteid  in 
t<olution. 

These  reactions  show  that  the  powder  as  obtained  from  the  tissues 
consisted  almcst  solely  of  deutero-idbumose. 

77ie  ether  extract  is  yellowish  and  amorphous,  and  not  completely 
soluble  in  distilled  water.  The  clear  part  of  the  mixture  is  yellow  in 
colour  and  strongly  acid  ;  the  insoluble  part  consists  chiefly  of  fatty 
matter.  All  that  can  be  at  present  said  of  the  ether  extract  is  that, 
besides  fat,  it  contains  strongly  acid  organic  substances. 

The  alcoholic  extract  is  almost  completely  soluble  in  distilled  water. 

It  is,  like  the  ether  extract,  strongly  acid,  and  is  precipitated  from  an 

alcoholic  solution  by  ether,  in  the  form  of  small  globules  which  rua 

together  into  larger  globules,  and  which  dry  in  the  form  of  a  yellow 

amorphous  mass. 

The  amount  of  these  products  obtained  from  the  individual  cases  is 
shown  in  the  following  table  : — 


Tissue  examined. 


Amoont  of  P^odacts  obtained,  in  Grammes. 


Albomoses. 


Akoholic  Ex- 
tract. 


Ether  Extract. 


Case  I.,  blood    - 

1-597 

0148 

Not  estimated. 

Case  11. « spleen 

0-102 

0-077 

0-222 

Case  III.  and  IV.,  spleen 

0-184 

0-328 

0-286 

Case  v.,  blood  - 

0-124 

0-S41 

0-140 

„        spleen - 

0-S68 

— 

0-617 

Case  VI.,  spleen 

1-9S0 

— 

— 

Case  VII.,  spleen 

0-322 

Not  estimated 

Not  estimated. 

The  amounts  of  albumoses,  of  alcoholic,  and  of  ether  extracts  obtained 
from  the  blood  and  spleen  of  these  cases  of  tetanus  tend,  as  is  seen  from 
the  table,  to  vary.    But  it  needs  to  be  pmnted  oat  that  in  all  the  cases 
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a    It  is  noticeable  that  in  none  of  these  thre«  experiment*  was  there  au      irr.  b^Nos. 
—  ppreciable  loss  of  hodj  weight  of  the  animal.   Indeed,  beyond  the  degree  un  tbe  chnnicai 
J  f  fever  which  is  shown  in  the  charts,  there  were  no  BymptomB  observed.  j^SfrSraitic 
'  Jliere  were  no  tonic  or  clonic  spasms  of  mosclea,  no  variation  in  the  Teoniu  i  to  Dr. 
■    :iie«-jerkt,  and  do  diarrb<Ea.     These  results  are  in  marked  contrnst  to  Sidney  )l»rtin. 
Ihoie  obtained  with  the  albnmoees  of  diphtheria,  which  without  fail,  in 
^nltiple   doses,    produce  wasting  and   a  generalised   pnralyds.      The 
action  therefore  of  the   tetanus  albnmoees  ia  similar    to  that  of   the 
blhumoees  found  in  anthrax  and  in  infective  endoearditis  ;  viz,,  they  are 
*simply  fever  producers. 


I      (6.)  Phyriologital  Action  of  the  Non-proteid  Organic  Subttaneet 
>  teparated  from  the  Blood  and  Spleen. 

\       It  has  been  previously  stated  that  these  bodies  were  divided  into  two 
[  claaeesi  one  insoluble  in  ether,  and  precipitated  from  its  solution   in 
■  alcohol  by  ether,  and  caUed  the  alcoholic  extract,  or  the  ether  precipi- 
'  tate  ;  tbe  other  soluble  in  ether,  but  also  soluble  in  alcohol,  (sUed  the 
ether   extract.        Both    these   classes   of   substances    are,    an    ^paratetl, 
strongly   acid,   and,   pending  investigation    of  their   chemical  nature, 
which  BO  far  has  been  impossible  owing  to  the  email  quantities  obtained, 
they  will  be  referred  to  as  the  ether  precipitate  and  the  ether  extract. 

Action  ef  the  Ether  Precipitate. — The  effect  on  the  body  temperature 
of  rabbits  of  intra-veuous  injection  of  the  ether  precipitate  (alcoholic 
extract)  is  a  veiy  slight  one.  In  the  experiments  on  rabbits  illustrated 
iu  the  two  following  charts,  it  is  seen  that  a  dose  of  0'  135  gramme  per 
kilo,  of  body  wet^t  caused  no  rise  of  temperature,  although  there  was 
a  slight  rise  when  a  much  lai^r  dose  (0-3  gramme)  was  given;  a  rise, 
bowever,  which  is  not  nearly  so  well-marked  as  with  a  much  smaller 
dose  of  the  albumoses. 


Chart  III.  (a.) 

Rabbit  weighing  l,OOOgrammes,  in tra- venous ly  injected  in  two  doses, 
0.072  and  0*063  gramme  respectively,  with  ether  precipitata  intn  tiib 
blood  of  Case  Ko.  VII.  Dose  per  kilo,  body  weight,  0'  135  gramme.^ 
Xo  fever  or  other  symptoms. 


fanuAmg^lBd* 


'^B^UAHyJ'V 


'"'^fSl.r' 


I.  Time  of  Injaotton. 


FT-,    :ai    ri; 


^  No.  6. 

-2     A  Note  on  Influenza  Colds  ;  by  Edmund  Cautley,  M.D. 

*^   In  view  of  the  fact  that  a  definite  microbe  is  associated  with  Epidemic    app.  b.  Xo. 
dnfliienza,  and  of  the  circumstance  that,   clinicallj,  it  is  not   alwajs  on  infliiena 
*^x)e8ible  to  distinguish  true  Inflnenza  from  severe  "  cold,"  the  qaestioii  caiuie>\^  ^ 
"^'has  arisen    whether    in    ordinary    ''cold"    (febrile   nasal    and    naso- 
^^pbarjngeal  catarrh,  extending  frequently  to  the  bronchi)  the  Influenza 
^'  microbe  is  or  is^not  present  in  the  secretions  of  the  implicated  mucous 
*.  membrane.     Accordingly   I   have  made  bacteriological  examination  of 

the  nasal  secretion  of  individuals  thus  affected. 
m  It  is  a  well*established  fact  that  some  c^  these  cases  of  nasal  and  naso- 
:  pharyngeal  catarrh  are  distinctly  infectious ;  so  much  so,  that  when  one 
member  of  a  household  is  affected  every  other  pei'son,  living  in  the 
'  same  hoase,  is  apt  to  take  the  disease  in  similar  or  in  modified  form. 
'  This  being  the  case,  it  is  reasonable  to  infer  that  the  fans  et  origo 
'  nmli  is  some  kind  of  micro-organism.  But  it  by  no  means  follows  that 
the  same  micro-organism  is  the  cause  in  every  series  of  cases. 

As  bacteria  are  constantly  present  in  the  air,  they  are  of  necessity 
deposited  on  the  moist  nasal  mucous  membrane  during  inspiration.  In 
culture  experiments  by  Von  Besser,  by  Wright  (New  York  Medical 
Journal,,  July  1889),  and  by  others,  a  variety  of  bacteria  and  cocci  were 
frequently  obtained  from  normal  nasal  secretion. 

Von  Besser  (Beitrage  zur  Path.  Anat.  Bd.  VI.,  pp.  846  ei  $eq^  and 
Oentralb.  fur  Bacteriol,  vol.  V.,  No.  21,  1889)  examined  such  normal 
secretion  in  81  cases,  and  he  found  micrococcus  liquefaciens  albus 
in  22;  staphylococcus  pyogenes  aureus  in  14;  bacillus  striatus  albus 
in  10;  streptococcus  pyogenes  in  7 ;  micrococcus  albus  in  9;  micrococcus 
flavus  liquefaciens  in  3;  Friediander's  bacillus  in  2;  and  diplococcus 
pneumonisD  in  3.  In  11  cases  no  organisms  were  obtained  by  cultivation. 
Paulsen  (Oentralb.  far  Bacteriol.  Bd.  viij.,  1890,  p.  344)  examined 
38  such  cases  making  64  cultures  from  them,  with  the  following 
results:^* 

1 1  culture  tubes  remained  sterile. 

19  „  „  contained  10  cokHiies  or  less. 

16  „  fi  „        100  colonies  or  less. 

12  „  ,)  „        more  than  100  colonies. 
6  „  ,9  „        an  uncountable  number. 

He  found  that  cocci  were  more  numerous  than  bacilli ;  that  many 
liquefying  cocci  were  present ;  but  that  none  were  absolutely  identical 
with  pus  coed.  In  eight  cases  a  **  sulphur  yellow  coccus  "  in  tetrads 
was  present. 

On  the  other  hand  in  acute  nasal  catarrh  Paulsen  found  staphylococcus 
pyogenes  aureus  in  seven  cases  out  of  24,  and  E.  Fr&iikel  in  two  out  of 
four.  Various  other  organisms  have  been  found,  and  described  by 
different  observers,  in  the  nasal  secretion  of  acute  catarrh.  Bajek 
(Berliner  E[lin.  Wochenschr.  1888,  No.  33)  described  a  micrococcus 
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U.SA  «.    Buda   mad  t   diplocoeiMs   attjvt.       glaiiMtin     <A 

Cnual  ZMtDBg,  lEi8j,  pp.  l.tft-ISf?)  dearriba  a  mioceM 

ad  4iplaeaacn»  tnonteent  f<rtidii«  in  caaee  of  a»rca&     la  4 

Bajak.  (HuMneMr  iii>«l.  Wocbrtitii^far,  1887,  Kd   i7)  ttmaii 

(Inmng.  Diss-,  Wunborj.  IS87 


eridtaC  that  naB>ero 


bach  io  hnltkf  Mid  duwased  oooditiona- 

;  ^i«  W  017  ««>  flfawmtfion«.  the  clinical  featana  1 

Maaal^  of  Maik  attack  of  varri 
Ik*  oaiHl  aianwM  laealmic.     Tbe  congtr^ion 
•  ■MOOi  MMBbfaaa  of  ibe  wuwes  to  oocmpxia*!  with  iba  i 
■  iriiAi  la  ihe  paaeriur  am  and  pharynx.     A«  •  M 

aad  Bftbadaaaeqatnt  otamctkm,  there  waa  oAm^ 


■riBM  waa  pmenL     Ai  Cnt  tbe  nasal  atjciuiua  ia 
■nd  «1aM  t  >■  m  or  tints  dars   it  becaawt  nan  p 
i>  ebaiaelwi  )airr  on  ii  wa«  mu«>-paraleot.    Daialki 
Taried  fron  a  WMk  to  a  fortnigbL 

iUBcnltift*  ««n!  eoaonatcred  in  inrtstijatiap  the  bm 

Ta*.  and   chH   *raa   tbe  ditteuhj  of  geithis   into  tdatUM 

iwHerer  in  lb«  earij  mb^w  of  bb  atlad  ;  al  a    time  tbat  ia 

aSectiuti    tbou^  not   liMig  MtaUiBhed    was    xffanhtiK  suffia 

diu-hargp  fur   the  parpwae  oC  making  rDltJT«t)OD&     Men   m 

«D«b  Mtacl>s. 

Saeoadlj,  in  ibe   latar  si«§;e?  o(  (he  il'reease,  wb«n  tbe  nasil 

OMoj     oc^anisou    o{    Becoada/7    impart 


Thirdiv,  tbe  nasal  mucoos  membrane,  even  aiten  healtbj, 
DOBkerons  micro-orgaoisnis ;  anii  tbe^  are  likely  lo  be  aiU  \>re« 
acnte  catarrh  begins. 

Tea  oases  hare  be«>n  examined  br  me  in  the  following  n 
perimls  varring  frfm  one  10  five  rlavg  from  the  OD^et  of  ihe  s 
111  each  insianf*-  llie  nasal  seiretion  was  blown  from  the  nasi 
patient  iulo  a  sterilised  watch  gl^"^,  and  a  trace  of  the  mat 
rubbed  over  the  surface  of  agar-agar  and  gelatine  platfs.  Si 
on  various  media  were  then  made  from  anv  folonit^  Bi)].>eariiig  ij 


e  which    presenteii 


The  mo?-i  tvpiiTnl  ca^  examineJ,  and   c 
luiliilily  to  error,  is  the  following  : — 

Ciut  I,   Male.  31. — "Cold"   coiiimeut^d  on  Septembei   2i 
.Dii  wiih  a   liitlo  febrile-   ili»>tiirbaiMe.     It   was  k 
ilav  aoii   thi'   CAiairh   bad  h_v  then  extended  back   into  1 
phsrjiiT.     Total  daration,  one  week. 

C'tiliiiref"  were  made  from  the  nasal  sscretion,  scantj  ttiougli 
the  fir^t  and  seroiul  days  of  llie  nltack.  As  regards  the 
miiterini :  -Aa  Hgnr-n^'ar  plate  at  37°  C.  showed  in  2-ii  hour^ 


51&. 

* 
It 

^7U»aa4  -8Q  aq^.roiMMJl^vJiit^  eolomes.    Twa  4tay8.  UKerlth^  Ic^er/  of  ^^^'  5l?®'  ^ 
^  ti^sp r oplQxvifip ^iwerQ  rqfm^i^  irith  a  well-defioKod  border^^aad  had  a  ^JjJ^PjJP^ 
^/iistV^ct  ,j?^a^i/^- tinge.,    Tb^   Binaller  colonies.ihiML  ateOia  7aU9.vii3b.c;autie^. 
1%'^M^  <vn4rii»Jei?  p^ripb^ral  .poxtuvk . 

^>^|lfbc^ltaIvaimade  on  gekUine  sbowedf  in  24  hours^  a  seantj.  'gvowtk. 

of  minute  whitish  round  colonies  along  iha  line  o£.  inocnlatioo.    The. 

growth  resembled  that  of  a  streptococcus.      Graduallj   the    colonies 

enlarged  and  became  white.     Lique&ction   of  the  gelatine  began  in 

'seven  days  and  increased  very  slowly,  the  gelatine  not  being  completely 

^'liquefied  until  the  end  of  three  weeks. 

'-      Subculture  on  agar-agar  at  37^  C.  showed,  in  24t  hours,  a  thick  white 
^  raised  growth  with  moderate  deposit  in  the  condensatiop  fluid. 

'Broth'&t  Zt^  C.  became  turbid  throughout  at  the  end  of  two  days 
**  and  contained  a  moderate  deposit.  This  deposit  remained  scanty  and 
'  became  rather  tenacious. 

'       Midh!»teopicktiy/'th'e 'tnicrob^  was  found 'itb  be  a  small  non-mobile 
staphylococcus. 

The  plate  cultures  made  on  the  second  day  of  the  illness  yielded 
colonies  of  the  same  organism  in  even  greater  profusion.  In  addition 
there  were  five  colonies  of  moulds  and  one  of  staphylococcus  albi^. 

In  the  particular  case,  therefore,  the  only  organism  obtained  by 
culture,  which  could  be  thought  of  as  perhaps  the  cause  of  the  attack, 
was  a  staphylococcus  with  a  fairly  characteristic  growth  on  gelatine. 

But  there  are  three  objections  which  may  be  uiged  against  it  being 
the  causal  factor. 

Firstly,  It  was  not  obtained  by  culture,  except  doubtfully  in  one,  in 

the  other  nine  cases  examined. 
Secondly,  a  staphylococcus  apparently  identical  in  its  cultural  and 
microscopical   characters   is   sometimes  obtained   as    a  skin  con- 
tamination. 
Thirdly,  free  inoculation  with  the  microbe  of  the  nasal  passages  of  an 
adult  male,  twice  repeated,  produced  no  result. 

Case  II. — The  only  other  case  in  which  the  nasal  secretion  of  acute 
catarrh  contained  any  organism  in  anything  like  pure  culture,  was  that 
of  a  man  aged  27.  Nasal  secretion  was  obtained  on  the  4th  day  of  his 
attack,  and  consisted  of  a  profuse  mucoid  discharge  with  a  little 
muco-pus. 

A  microbe  in  almost  pure  culture  was  obtained  on  an  agar-agar  plate 
at  37^  C.  It  consisted  of  small  whitish  colonies,  with  darker  centre  and 
irregular  crenate  edges.  On  gelatine  subcultures  minute  round  whitish 
isolated  colonies  were  formed  in  24  hours  along  the  line  of  inoculation. 
On  subculture  on  agar-agar  at  37^  C,  the  colonies  presented  the  same 
appearances  as  in  the  original  culture  but  were  rather  smaller. 

Microscopically,  the  organism  proved  a  streptocoocos. 

Three  colonies  of  a  small  staphylococcus  were  also  obtained  from  this 
case.  Its  cultural  characters  were  similar  to  those  of  the  staphylococcus 
in  Case  I. ;  but  it  differed  in  that  it  grew  more  freely  in  broth  and 
liquefied  gelatine  more  rapidly. 

E    82800.  K   K 
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^^  No.  7. 

'  The  Micro-Organisms  found  in  the  Bronchial  Glands  ;  by  Edmund    app.b,Nq,7. 

■  CaUTLEY,   M.D.  OnMioro- 

organiflms  found 

An    important    channel    whereby    roicro-organisms  can   enter    the  QiJ^Sd?^^'*^ 
^^  system  is  the  respiratory  tract.     The  absorption  of  pathogenic   micro-  "Dr,  Oaaticy. 
pi  organisms  from  the  interior  surface  of  the  healthy  respiratory  tract  is 
a  well-established  fact,  since  direct  experiment  has  shown  that  inhala- 
tion of  anthrax  spores  will  produce  systemic  infection,  and  that  inhala- 
h  tion  of  dried  tubercular  sputum  will  give  rise  to  general  tuberculosis 
H  Infection  by  this  means  is  unlikely  to  take  place   through  the  thick 
mucous  membrane,  if  heidthy,  of  the  nasal  passages,  trachea,  and  bronchi ; 
ifc  is  much  more  likely  to  take  place  through  the  thin- walled  air  vesicles. 
^    With  a  view  to  ascertaining  which  of  the  numerous  bacteria  normally 
getting  access  to  the  respiratory  tract  are  able  to  pass  into  the  lymph 
stream,  t.e.,  into  the    lymphatic  glands,  the  following   investigations 
have  been  earned  out. 

With  reference  to  tubercle  badUi,  Pizzini  (Bif.  Med.,  Oct.  1891) 
has  described  the  results  of  inoculations  of  guinea-pigs,  made  with 
material  from  the  bronchial  glands  of  a  number  of  persons  who  had 
died  from  acute  illnesses,  or  by  accident.  Although  the  glands  had 
aj^ieared  microscopically,  in  every  case,  healthy,  and  though  the  body 
in  no  case  showed  signs  of  tuberculosis,  he  obtained  the  following 
resolts: — Out  of  30  cases  examined,  11  (dead  of  cerebral  haemorrhage, 
cardiac  syncope,  acute  phosphorus  poisoning,  suicidal  strangulation, 
suicidal  gun-shot  injury,  fracturo  of  the  base  of  the  skull,  or  by  falls 
£rom  scaffolding)  had  bronchial  glands  cafiable  of  infecting  guinea-pigs 
with  tuberculosis.  And  he  ai^es  that  since  37  per  cent,  of  these 
healthy  persons,  living  in  the  open  air  and  having  no  special  dealings  with 
phthisical  patients,  possessed  bronchial  glands  which  contained  living 
infective  tubercle  bacilli,  the  tubercle  bacillus  is  far  more  commonly 
distributed  than  is  supposed.  These  observations  would  have  been  of 
verj  much  more  value  if  microscopical  examination  of  these  persons' 
bronchial  glands  had  been  made  and  had  revealed  the  presence  of  the 
bacilli;  considering  the  susceptibility  of  guinea-pigs  to  tuberculosis, 
the  evidence  hardly  suffices  to  establish  Pizzini's  contention. 

I  myself  have  examined  the  bronchial  glands  in  25  cases.*  In  some 
of  the  25,  death  was  accidental  or  was  due  to  acute  disease ;  in  the  others 
the  fatal  disease  was  rather  more  prolonged. 

The  bronchial  glands  were  obtained  by  me  as  soon  as  possible  after 
death ;  placed  for  a  few  seconds  in  a  saturated  solution  of  perchloride 
of  mercury  to  destroy  any  surface  contaminations ;  then  dried  with 
sterile  filter  paper,  and  opened  by  an  incision  with  a  sterilized  knife. 
Three  gelatine  and  three  agar-agar  cultivations  were  in  each  instance 

*  As  regards  20  of  these  cMes  (namely,  all  except  Noa.  7,  IS,  18,  IS,  and  19), 
examination  of  the  Meaentric  Glands  was  also  undertaken,  aoooant  of  which  will  be 
fooiid  in  the  next  succeeding  paper  of  this  volume . 
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In  10  out  of  these  15  cases  no  organisms  at  all  were  found  in  the    ^^^-^-^^^ 
^     cover-glass  prepai'ations  ;  in  two  cases  only  a  single  bacillus  was  found  ;  ^"  Micro- 
in  the  other  three  a  moderate  number  of  microbes  were  seen.     In  none  of  i?.*^®  Bronchi 

^      :^i_     IIP  .11  ,       «         •■  »     .  Glands;  by ij 

the  15  cases  was  a  single  colony  developed  on  gelatine  at  a  temperature  Dr.OMtiey.- 
of  20°  C.  or  on  agar-agar  ]at  a  temperature  of  37°  C  In  other  words, 
the  bronchial  glands,  in  15  cases  out  of  25  examined,  were 
sterile.  It  is  eapeciallj  noteworthy,  that  some  of  the. above  specimens 
,  were  from  cases,  such  as  diphtheria  and  pysamia,  in  which  it  would  not 
.  }have  been  surprising  had  their  bronchial  glands  contained  maiiy 
organisms. 

Ccue  16.  Female^  40. — Pernicious  ansmia.  Glands  of  medium  size. 
No  organisms  found  in  cover-glass  preparations. 

Agar-agar  cultures  yielded  no  growth.  On  one  of  the  gelatine 
cultures  a  single  minute  transparent  colony  developed.  Sub-cultures 
were  made  from  this,  as  follows  : — 

Gelatine. — In  24  hours^  numerous  minute  colonies. 

Agar-agar. — ^In  24  hours,  minute  colonies  on  the  surface,  and  scanty 
deposit  in  the  condensation  fluid. 

Broth, — At  37°  C.  became  turbid,  and  a  scanty  deposit  settled. 

Microscopically,  the  organism  growing  in  these  cultures  proved  to 
be  a  streptococcus. 

CcL9e  17.  Female^  12. — Morbus  cordis.  Glands  large  and  engorged 
with  blood.  Covelr-glass  specimens  showed  a  few  large  rods  with 
square  cut  ends;  others  in  groups  of  four  or  five  and  a  little  curved. 
Also  a  few  cocci. 

Cultures  proved  sterile  save  for  one  small  colony  in  one  of  the  agar- 
agar  tubes.  Sub-cultures  on  gelatine,  agar,  and  in  broth  afforded 
streptococci  which  presented  the  same  mode  of  growth  as,  and  micro- 
scopically were  identical  with,  those  of  case  No.  16. 

Case  18.  Fetnale^  47. — Emphysema  and  dilated  heart.  Glands  large 
and  engorged  with  blood.     A  few  cocci  seen  in  cover-glass  preparations. 

All  cultures  were  sterile  except  one  on  agar-agar.  Two  colonies  of  a 
coccus  developed  here,  and,  on  making  sub-cultures,  the  organism  proved 
to  be  staphylococcus  pyogenes  eitrt^us. 

Case  19.  MaU^  6. — ^Diphtheria  of  fauces  and  larynx.  Glands  much 
enlarged.  Cover-glass  prepanitiont  showed  a  fair  number  of  cocci 
arranged  as  diplooood  t  oapsulew  appeared  to  be  present,  but  were  ill- 
defined. 
'  Cultures  on  agar-agar  at  Vf*  C.  and  gelatine  cultures  at  22°  C. 
afforded  abundanoo  of  iiitnuio  (H)loni«M.  A  fow  Urgor  white  colonies 
were  also  devrlo^Mid,  witloh  |tiHtvtMl  mi  Hub«oultun^  to  couaitt  of  bacillus 
coli.  Milk  hioruUtiHt  iWi  a  ir^Utiiitt  i>iiUurt«  of  thene  larger  colonies 
was  coagulatwt  In  \^^  \\^^  Aiui  ImhaUi  oiilturoH  gave  a  marked  indol 
reaction. 

Sub'<MiltuttHi  fhMH  S\\\^  ^>m\\^'  mluul^  HunlitM  wnn^  wai  going,  and 

Of/d/m#.— MlhwH?  H^M«^H*vi*m  wJ^iw*  \\\  two  ilay*. 
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Eesult  as  to  Case  No.  22. — Streptococcus  albus,  a  bipolar  bacillus,    app.  B.  Wo. 

and  bacillus  COli.  On  Micro- 

or^anirau  fooi 

Case  23.    Male^  71. — Cerpbral  haemorriiage.     Glands  large.     In  one  oj^^^S^*^ 
cover-glass  preparation  a  group  of  cocci  was  found.  Dr.  OauW* 

Several  organisms  were  obtained  by  cultivation.  Tbree  colonies  of 
bacillus  coll,  and  two  colonies  of  a  streptococcus  rapidly  liquefying 
gelatine.  Streak  cultures  of  the  latter  on  gelatine  showed  liquefaction 
along  the  line  of  inoculation  at  the  end  of  24  hours ;  and  stab  cultures 
in  gelatine  ^how  \i'ell-marked  tubular  liquefaction  in  two  days,  with  a 
moderate,  dense  white,  deposit :  complete  liquefaction  occurred  in  six  days. 
On  agar-agar,  at  37^  C,  there  was  in  24  hours  a  free  growth  of  minute 
colonies,  of  almost  the  same  colour  as  tho  culture  medium,  and  a  fair 
amount  of  deposit  in  the  condensation  fluid.  Broth  became  densely 
cloudy  in  two  days,  and  contained  a  moderate  deposit.  Microscopically, 
this  organbm  also  proved  a  streptococcus. 

In  addition,  two  colonies  of  a  non-liquefying  staphylococcus,  one  of 
diplococcus  pneumoniae,  and  on3  of  streptococcus  pyogenes,  were  also 
obtained  from  the  glands  in  this  case. 

Case  24.  Male,  49. — Cardiac  failure.  Glands  of  medium  size.  No 
organisms  found  in  cover-glass  preparations. 

Several  colonies  of  a  staphylococcus  developed  on  gelatine  and  on 
agar :  their  mode  of  growth  was  like  that  of  a  streptococcus,  but  their 
microscopical  characters  in  agar-agar  and  broth  culture  showed  them 
to  be  staphylococci. 

Case  25.  ^Foman,  65. — Dilated  heart,  secondary  to  emphysema.  A 
few  cocci  arranged  as  diplococci  were  found  in  the  cover-glass  prepa- 
rations. 

Upon  culture  several  colonies  of  bacillus  coli,  diplococcus  pneumonisB, 
and  streptococcus  pvogenes  were  obtained.  Also  one  colony  of  proteus 
vulgaris,  and  one  ot  a  chromogenic  bacillus. 

Analysis  of  these  other  10  cases  gives  the  following  results : — 
I.  Staphylococci: — 

A.  Liquefying — 

1.  Staphylococcus  pyogenes  citreus  in  one  case. 

2.  Staphylococcus  pyogenes  aureus  in  one  case. 

B.  Non-liquefying — 

1.  A  variety  of  f-taphylococcus  growing  freely  on  gelatine, 

but  not  very  fieely  on  agar-agar,  in  one  ease. 

2.  A  staphylococcus  resembling  a  streptococcus  in  its  mode 

of  growth,  in  one  case  (No.  24). 
Except  this  last,   the  staphylococci  obtain^  were  only  present  in 
cultures  to  the  extent  of  two  or  three  colonies. 

II.  Streptococci: — 

1.  Streptococcus  pyogenes  was   present   in    dye  cases;  never 

more  than  two  or  three  colonies. 

2.  Streptococcus  brevis,  in  one  case. 

3.  Streptococcus  albus,  in  one  case. 

4.  Streptococcus  liquefaciens,  in  one  case  (No.  23). 

III.  Diplococcus  PneumoniiBy  in  three  cases. 

IV.  Bacilli:— 

1.  Bacillus  coli  communis,  in  tive  cases. 

2.  Pi*oteu8  vulgaris,  in  two  cases. 

3.  Three   other  varieties  of  bacillus,  none  numerous,  in  three 

cases  (Nos.  20,  22,  25). 
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On  Micbo-Oroanisms  found  in  the  Mesenteric  Glands;  by         app. b.No.h. 

Edmund  CautleTi  M»D.    •■  OnMiooT 

As  regards  the  absorptioii  of  iiaefiXftffaitsthB  from  the  interior  oi  the  intheMMenteric 
b^thj  intestine^  the  only  chann^s  for .  their  passage,  leaving  out  of  Dr.  Caat£r. 
aocbnnt  localised    penetration  of    and    growth    through   the   mucous 
membrane  (as,  for  instance,  in  ulceration),  are  the  blood  vessels  and 
die  lymphatics.  ^  ;        .      «» 

.•  iti«4e  abeorptioa  of  microbes  by  tiiie  biood  vessels  of  the  intestines, 
little,  however,  is  known,  the  evidence  in  regard  of  infections  received 
by  T^ay  of  .the  alimentary  tract  pointing  in  the  main  to  absorption  of 
their  particulate  causes  by  the  lymphatics ;  as  for  instance  in  milk 
scarlatina,  in  milk  t3rphoid,  and  in  intestinal  tuberculosis. 

It  is  therefore  interesting  to  ascertain  which  of  the  numerous  bacteria 
iftbabiting  the  alimentary  canal  can  pass  into  the  lymph  stream,  t.e., 
into  the  mesenteric  glands. 

•Thxee  questions  naturally  arise  here,  namely : — 

1.  Are  organisms  present  in  the  mesenteric  glands  ? 

2.  If  oi^anisms  are  present  there,  are  they  living  ? 

3.  If  living  organisms  are  present,  what   varieties  are  commonly 

found  ? 
Ib  order  to  iavestigate  these  points,  the  mesenteric  glands  were  taken 
•  from  the  bodies  of  various  persons,  25  in  number,*  wiio  died  in  the 
hospital.  As  far  as  possible,  the  cases  selected  were  those  of  persons 
who  had  died  from  accident  or  from  disease  in  which  there  was  no 
suggestion  of  septicemic  infection.  No  case  was  examined  if  there  were 
definite  signs  of  decomposition;  and  care  was  exercised  not  to  take 
mesenteric  glands  from  cases  in  which  the  small  intestine  presented 
to  the  naked  eye  any  sign  of  disease. 

The  method  of  investigation  consisted  in  removing  the  glands  from 
the  body,  placing  them  in  a  saturated  solution  of  perchloride  of  mercury 
for  a  few  seconds  in  order  to  destroy  any  surface  contaminations,  and 
drying  them  on  sterilized  filter  paper.  They  were  then  opened  with  a 
sterilized  knife,  and  three  gelatine  and  three  agar-agar  cultures  were 
inoculated  with  the  gland  juice,  freely  smeared  over  the  surface.  The 
gelatine  cultures  were  incubated  at  20^  C,  and  the  agar-agar  cultures 
at  37^  C.  Sub-cultures  were  made  from  any  colonies  which  grew  on 
these  or  on  certaii^  other  nutrient  media  which  were  also  employed. 
Four  ooverglass  preparations  were  also  made  from  the  fresh  gland  juice ; 
dried  oyer  the  flame,  and  stained  in  various  aniline  dyes. 

Case  1.     Male^  71. — Cerebral  hamorrhage. 

Case  2.     MaJe^  76. — Meningeal  hiemorrhage. 

Case  3.    3faley  69. — Cerebral  haemorrhage 

In  these  three  cases  the  glands  were  small.  No  organisms  were 
found  in  stained  coverglass  pre)>arations  of  the  fresh  gland-juice,  and 
none  were  obtained  by  culti\-ation  on  gelatine  or  on  agar^agar. 

*  The  bronchial  glands  of  all  85,  except  No«.  4,  f ,  17, 18»  and  82,*  were  also 
examined ;  account  of  thif  ezamiaation  is  giTvHi  in  the  preceding  paper. 


irr.  H.  >a.  a.        Coar  4,     JfoJr,  47. — CewlinJ  IkKniarrhage.    Coveff  1^  f 
O^Mim^  .         crowded  with  eood  ;  cnbnrea  sterile. 

gii^.lg  QwrS.     Jtfofe,  41. — HMDorrfa^e   from   the   It 

*^'"*^'        GhiAafMwitigwiM  t  no  organismg  feond. 

Cot  6 
tiluttof 


Com  7 
Gbmbof 


Jfo/r,  30. — CardiM;  hOore,   wooadarr    to  i 

DHUmn  sin  ;  no  orgaoisms  foand. 

Frmalt,  12. — CardiM;  &itar«,  s^eaodarj'  to   miuil 
A  few  long  rods  foand   f 
I  ofauiiiol  br  eahiTmiian. 

Gikufa    sa 
groaps,    fband 


inj  cocci,   isolfticd 


Cow  0.    MaU,  16. — Practtnw  skull.     Glands  of 
ocj^udMBS  foitnil. 

Cow  10.     Fntalt,    6. — Lvjugnl  iltphtheris.      Gland;  sohj 

coed  fimnd  in  cowsglaai  prcpantHmi ;  do  growtit  on  wiltnre  bmi 

Owe    II.     Mate,    -L— ItfjDgeal    dipbtfaerift.       Gbuids    hi^ 

orgvie^iis  fcuni]. 

Ca«f  12.  Male,  2. — Tubercular  meningitis.  Glui<Is  lai^e. 
cocci,  one  lar^  rod.Abaped  bacillus  and  one  small  bacillus,  fo 
uoverglius  prepHrations.     Ciiilum  sterile, 

Ciue  13.     Malf,  I  J. — Tnberpttlar  meaingitiB.     Glaods  hrge. 
oocd,  arnmged  in  cliaina,  fonnd  ia  cocergla-ts  prepjiraiions.     Cv 
frtnilc. 


media,     Gbccb    lar^e. 


Cate    14.      ,Va/f,   4. — Doable  otilia 
organism:!  fouml. 

Cote  1.1.  Female,  5  montht. — Manuimn?.  Glan<}^  of  me«liam 
No  organisms  foiiotl. 

In  the**  1.5  cases  no  orgjuiisms  were  obt»in<>d  from  the  plant 
cultivation  by  raeBnii  of  (he  mcthoila  above  ilpscribed.  In  nine  o; 
ihe  13  no  organisms  were  found  in  ihe  coverglass  preparations, 
the  renifliaing  six,  orgnnisnis  were  found  in  covergljiss  prpparal 
mimerousintn-ooftbefive. 

!n  Ihe  ne\t  sueceeUing  10  cases,  various  organifros  were  obtain* 
cultivation  on  gelatine  at  20°  C,  or  on  agat^agar  at  .37°  C  In 
of  tliese  other  10  coses,  organisms  were  detected  in  the  cover 
preparations;  in  some  thev  were  not. 

Can-  If),  Female.  40. — Pernicious  anaemia.  Glniuls  Urge 
lio;ni..rrhagic.  Nothing  found  in  covergkis  preparatiou.i.  Al 
culture  lubes  proved  sterile,  with  the  exception  of  one  geiatiue  tul 
which  therR  was  n  single  minute    colony.     Subcultures    from    tb 


gehil 


',  and  in  broth  showed  ihe 


t*  Mlreptococcus  pj-ogece-;. 


organL-ui  of  this  coloi 
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Case   17.      Male,    3.— Laryngeal  and    faucial  diphtheria.     Glands   App.  b.  No.  8. 
large.     Only  a  single  colony  appeared  in  one  of  the  six  culture  tubes  ^n  Micro- 
inoculated.     Microscopically   this  proved  to  be  a  very  minute  staphy-  in  the  Mesenterio 

1  A»ii«  .«  GUuida;  by 

lococcus.     As  to  Its  cultural  characters  :  on  gelatine  it  formed  a  delicate  Dr.  Cautioy. 
filmy    growth    of  minute   colonies:    on  agar-agar  at  37°  C.  a  fairly 
definite  growth  appeared  along  the  line  of  inoculation  and  considerable 
deposit  formed  in  the  water  of  condensation. 

Case  18.  Male,  42. — Fractured  skull.  Glands  of  medium  size. 
No  organisms  found  in  coverglass  preparations.  )iy  cultivation  there 
were  obtained : — 

(1.)  One  colony  of  bacillus  coli. 

(2.)  Three  colonies  of  staphylococcus  aureus. 

Case  19.  Male^  49. — Cardiac  failure,  secondary  to  emphysema. 
Glands  very  small.  A  few  cocci  found  in  coverglass  preparations,  and 
several  colonies  of  streptococcus  pyogenes  obtained  by  culture. 

Case  20.  Female^  23. — Cardiac  foilure,  secondary  to  morbus  cordis. 
Glands  small.  No  organisms  found  in  coverglass  preparations.  By 
culture  only  three  colonies  in  all  were  obtained,  and  these  developeii 
in  one  of  the  gelatine  cultures.  Two  out  of  the  three  liquetied  gelatine, 
and  on  subculture  gave  results  as  follows  : — 

On  gelatine. — In  two  days  considerable  liquefaction  along  the  line 
of  inoculation,  and  yellow  deposit  formed;  the  gelatine  almost 
completely  liquefied  in  nine  days. 

On  agar-agar  at  37^  0. — Scanty  growth  in  four  days,  with  yellowish 
tinge  in  growth,  and  deposit  in  the  condensation  fluid. 

Broth  at  37°  C. — At  the  end  of  24  hours  the  medium  was  turbid 
and  contained  a  moderate  deposit.  In  four  days  the  deposit  was  well 
marked  and  pale  yellow  in  colour. 

Microscopically,  the  organism  proved  a  minute  coccus  forming  zoo- 
gloea  and  short  chains. 

The  third  colony  yielded  a  well-defined,  raised,  but  not  extensive 
growth  on  gelatine ;  a  thicker  and  more  extensive  growth  on  agar-agar. 
Broth  became  turbid  and  contained  a  moderate  deposit.  Gelatine  not 
liquefied.     Microscopically,  this  was  a  staphylococcus. 

Kesult  as  regards  Case  20. — Two  colonies  of  staphylococcus  pyogenes 
citreus  ;  one  colony  of  a  uon-Hquefying  staphylococcus  albus. 

Case  21.  Female^  65.  Cardiac  failure,  secondary  to  emphysema. 
Glands  small.  No  organisms  seen  in  coverglass  preparations.  Both 
agar-agar  cultures,  at  37°  C,  and  gelatine  cultures,  at  20°  C,  yielded 
one  and  the  same  organism  in  fairly  large  number.  Characters  on 
subculture  :  — 

On  gelatine:  in  three  days  minute  colonies  along  the  line  of 
inoculation. 

On  agar-agar :  minute  whitish,  almost  transparent,  colonies;  scanty 
deposit  in  the  condensation  fluid. 

Broth,  l)ecame  faintly  turbid  in  two  days  and  contained  only  a  trace  of 
deposit. 
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.1  llbt  '  growth ,  preseated  a  greyish  centre  and   more  tvansparefili .  app.  b.  No.;  s. 
^•evij^kfind  portion;    sending  o«il .  proceaaes  with  rounded,  ends.  ^   On/onlk^i^ 

igOTHigar  at  ZT  C.  minute  round  whi^  colonies  appeared^  and  shredd)r>g;[^^^Mn^: 
^^efwdtin  the  condensation  fluid  d^velop^in  24 .hours,    .SulHy^^irps  SJ^(^Qt^.- 
^^4vvi^4>!i^.'^j^)>^^>«<cametxiv>derat^^  and  oonM^eda-aisantj 

^  de|p<j|pit.     Microseopically,  the  organism  is  a  coccus  forming,  chains. 
^    !*AM^t:  m  cegNrds   Cate   24,— tA  pure  culture  of  a  streptoooocus ; 
^poasibly  the  streptococcus  brevis  of  Von  Lingelsheim. 

^    'C(Bm2S.    Maiej20, — ^Ruptured*  liten    Glands  small.     No  organisms 
^  fbond  in  coverglass  preparations.    From   the  gland   jnice  thwe  were 
^  hj  culture  three  varieties  of  staphylococcus  : — 
r  •     1.  Staphylococcus  pyogenes  aureus. 

2.  A  non-liquefying  chromogenic  staphylococcus,  producing  a  narrow, 

delicate,  yellow  coloured  growth  on  gelatine. 

3.  A  single  colony  of  a  staphylococcus  resembling  staphylococcus  albus, 

except  that  it  did  not  liquefy  gelatine. 

Analysis  of  the  above  cases  gives  the  following  results.  In  15  out  of 
25  cases  no  living  organisms  were  found  in  the  juice  of  the  mesenteric 
l^ands.  In  six  out  of  these  15,  such  organisms  as  were  found  were 
diacovered  in  coverglass  preparations  only.  In  the  remaining  10  cases, 
colturea  of  the  gland  juice  produced  colonies.  In  two  of  the  10  only  a 
aiDgle  colony  in  each  instance  watt  found  in  the  six  tubes  inoculated 
with  the  gland  juice  ;  and  in  these  two  thare  were  no  organisms 
discoverable  in  the  coverglass  preparations. 

The  organisms  found  were  the  following,  their  number  and  variety 
-   being  surprisingly  small : — 

Staphylococci  : — 

A.  Liquefying  gelatine. 

1.  Staphylococcus  pyogenes  aureus  in  two  cases. 

2.  Staphylococcus  citrous  in  one  case. 

3.  Staphylococcus ;  very  like  citrous  in  one  case. 

4.  Staphylococcus  albus  in  one  case. 

B.  Not  liquefying  gelatine. 

1.  Staphylococcus,  chromogenic,  yellow,  in  one  case. 

2.  Staphylococcus,  not  chromogenic,  in  one  ease. 

8.  Staphylococcus,  growing  somewhat  like  a  streptococcus  in 
one  case. 

Streptococci : — 
1.  Streptococcus  pyogenes  in  two  cases. 
2:  Streptococcus  brevis  of  Von  Lingelsheim  (?)  in  one  caae. 

Bacaii.— 

1.  Bacillus  coli  communis  in  two  cases. 

2.  Influenza  bacillus  in  one  case. 

3.  Long  rod-shi^ped  bacillus,  growing  on  gelatine  in  one  case. 

4.  Long  rod-shaped  bacillus,  not  growing  on  gelatine  in  one  cnae. 
From  the  above  observations  it  would  appear  that  the  mesenteric 

g^ds,  whether  in  health  (as  in  the  cases  of  death  from  accident)  or 


1!*-  la  «H»«M<i  oT  vwiooa  kiwia,  »re  Dcrt  iHinn«IJy  crowfed  •» 
»!»<  ^<^  o*^  '"'a«d  in  the«  expmmenta  the  giaiKb  w«, 
■jj"  ''  owtain  no  liring  ocg»ni«m4. 

*»■  The  MtndoaionB  I  draw  mk  k  follows : 

f^tfUfy.  OrgMtsnts  do  rwch  tbe  mewnteric  ghuidj,  bat  b 

numlarre. 
Stea^lj,.  Kmaj  of  iboMt  which   re»cb    thaw  gkiids  do  i 

tbetr  Tiuliij. 
mrJijf.  The  ot^uiUma  found  by  me  in   liieae  gknfa  u 
■re  WNBlBDBt}'  found  in  tbe  klimeaurr  «t.,.|l 


